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SECTION OF THE BUREAU 
OF MINES. 


The United States Geological Survey organized an elec- 
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trical section in 1909 to investigate the conditions under 
which electricity is used in mines, and since the creation of 
the Bureau of Mines this work has been continued by the 
new bureau. The use of electricity underground is accom- 
panied by dangers peculiarly its own, since the dampness 
and the presence of explosive gases constitute conditions 
not ordinarily found elsewhere. Added to this is the lia- 
bility of roofs to fall and subject the equipment to the 
danger of wreckage. 

Danger from shock, from explosions and from fire 
constitute the greatest menace in this application of cur- 
rent, but the handling of explosives in the vicinity and 
their detonation by the electric spark add to the possible 
sources of casualties. 

The problem of safeguarding life is rendered difficult 
by the fact that many of the miners do not appreciate the 
dangers and ignore the rules made for their protection. 
Anything that can be done to render the equipment or the 
conditions of current practice less hazardous will constitute 
an important advance in the mining industry and the Bu- 
reau of Mines is to be commended most highly for the 
researches which it is carrying on in this connection. 

Elsewhere in this issue will be found the results of 
the tests which have already been carried out on fuses. 
These fuses represent the product of seven different man- 
ufacturers, and while certain ones withstood the test com- 
from 


paratively well, it developed that none are free 


hazard. Tests carried out under such conditions will be of 
great help to the manufacturer in developing equipment 
which will be entirely satisfactory in every respect. 

Other important investigations ,are under way, and 
much valuable information may be looked for in the near 
future as a result of these researches. The presence of acid 
waters in mines makes it necessary to examine insulation 
not only for its moisture-resisting properties, but also for 
the action of such weak acids, and an investigation of this 
kind is now being made. Another research which is being 
conducted deals with the action of electric sparks and ares 
in coal dust. The presence of commutator motors and ex- 
posed switches, and the chance for short-cirecuits all add 


to the possibility of sparks and ares and in the presence of 
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explosive mixtures of coal dust these may be the source of 
great danger. 

Among other investigations to be undertaken as soon 
as possible are one on the danger of using electricity in the 
vicinity of explosives, one on electrical shot-firing devices, 
and a study of devices for the protection of the trolley wire. 

The 


conditions 


most powerful antidote for the dangers arising 


from not altogether ideal, is the education of 


the miners to a realization of the dangers and an under- 


the eonditions which make for safety. It is 


that 


standing of 


too much to expect, however, every gang foreman 


shall acquire the technical knowledge which will enable 


him to discriminate between the where a certain 


Cases 
practice is dangerous and where it is not dangerous. There 


should be a mine electrician who is competent to decide 


such matters, and moreover, there should be government 


inspectors who are competent to pass upon electrical condi 
tions and electrical equipment, and who have authority to 
stop work under any conditions which are deemed danger 


ous to life. Only under such circumstances can the full 


benefit from eleetrical auxiliaries be realized in 
Elee- 


trical equipment is now applied for haulage, lighting, pump- 


measure of 


mining operations without undue hazard to the miner. 


ing, drilling, coal-ecutting, hoisting, ventilating and also for 
signaling and detonating explosives. Every effort should 
be made to secure conditions which will put these services 
to use in every mine, and even extend the applications to 


fields as vet untouched. 





TELEPHONES IN TRAIN DISPATCHING. 
In spite of some opposition by a few of the old and 


more conservative of telegraphers and railway men there 


ean be no doubt that the use of the telephone as a means 
of transmitting train orders is rapidly increasing. One 
reason for this is that, while the care necessary for the 
proper operation of the system is not minimized in the 


slightest degree, the need of men highly specialized in the 
All in all 


factors conducive 


pure mechanism of sending is done away with. 


there seems to be a smaller 


number of 
to error. 

A tentative set of rules prepared by a company devot- 
attention to telephone train-dispatching is 


ing special 


described upon another page of this issue. It is worthy of 
study and of adoption by systems which have found the 
telephone to be especially applicable to its dispatching 
It is worthy of note that here the use of the word 
Hello’’ 


telephone work. 


work. 
is entirely abolished as it is being in other modern 


The replying dispatcher gives the name 


of bis station, the ealling dispatcher answering by the 
vord ‘‘Right.’’ Numbers are both spoken and spelled out, 
practically eliminating the possibility of error. 


little liable 


to abuse than the telegraph instrument, it can hardly be 


While the telephone is perhaps a more 


denied that tangled orders, which by the old method would 
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involve long messages backward and forward, may be easily 
straightened out by a few moments of telephonie conver. 


sation. 





THE TAXATION OF FRANCHISES. 

The Supreme Court of California has decided in a case 
cited this week in our Lecat Nores that it is within the power 
of a county to tax the franchise of a company for the use of 
publie highways in that county, even though the franchise 
was granted by the state. The question of taxation of fran- 
chises which is thus brought up by the telegraph companies 
in California is one which is also appearing in other states, 
and which should receive very careful consideration both by 
those directly interested and by the people at large. 

The proper basis for the taxation of a franchise rests 
upon the use attached thereto of public highways, or other 
public property, by the corporation for private purposes. 
While the use made by a public-utility corporation of its 
equipment is in one sense a public use, since it is for the 
service of the public in general, it is also in another sense a 
private use, since it is not always for the benefit of the local 
In the ease of a transportation company, or 

F 


community. 


long-distanee telegraph or telephone company, the use 


the utility is mainly by persons outside of the local com- 
munity where the franchise is in effect. It is only proper 
that some return should be made to the local community for 
the use of its highways, it being, of course, understood that 
such payment must come ultimately on those who make use 
ot the public utility, that is to say from the latter’s eus- 
tomers. 

On the other hand, where the public-service corpora 
tion is doing a purely local business, as is the case with many 
of the utilities in every city, the use of the utility is very 
general among those members of the community in which 
the franchise has been granted. To tax the franchise means 
necessarily slightly higher rates for service, at least in thos 
cases where the rates are subject to government regulation: 
consequently, such a tax is paid ultimately by the publie at 
large in the community for whose benefit the tax is levied. 
It may, therefore, be questioned whether in such cases thers 
is any object in imposing such a tax. Of course, if all citi 
zens of the community made equal use of the public utility 
they would be taxing themselves uniformly through the im- 
posing of a tax on the franchise. Sinee, however. this is 
usually not the ease, and the service demanded of the utility 
by different citizens is entirely different, it seems very 
reasonable, and more strictly just, that a tax should be levied 
upon the franchise to be paid ultimately in the proportion in 
which use is made of the utility. Where such a tax is im- 
posed it must always be paid out of current receipts for serv- 
where there is 


ice, and governmental rate regulation this 


element of cost must always be considered in determining 


rates. 
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In cases where the rates are not subject to such regula- 
tion, but are determined by ‘‘what the traffic will bear,’’ the 
taxation of a franchise may not be so readily transferred to 
the users of the utility through their effect upon rates. In 
such cases there may be a clear gain to the community and 
» clear loss to the corporation by the imposition of such a 
tax. Im some sueh eases where the franchise constitutes a 

onopoly, it may have to the corporation a large com- 
mercial value over and above the immediate value of the 
-ommunity property which is utilized in conducting its serv- 
‘ee, since in many eases the possession of such a franchise 
nables excessive rates to be charged. Such value is a purely 
tifieial one, which disappears when the utility is subjected 

rate regulation, since in the valuation of the property of 
le corporation only those elements of franchise value which 
epresent payments actually made by the company should 
eo considered. Such artificial value should not be the sub- 
ect of taxation, even though it represents a benefit to the 
-orporation at the expense of the community. The proper 
1\djustment of such artificial relations resides in the regula- 


tion of rates. 





DEPRECIATION AND APPRAISALS. 

It is generally admitted that in the management of 
publie-service corporations it is essential that provision be 
made for depreciation of the plant, and that the deprecia- 
tion fund should be separately accounted for. A general ap- 
preciation of this necessity is, however, rather recent, and 
in the past many companies have failed to give this matter 
due consideration. As a result there are today many cor- 
porations which have made no definite provision for deprecia- 
tion either in the matter of accounting or in the reservation 
of funds for the purpose. 

In making appraisals of the plants of public-utility 
companies for rate-making purposes it is necessary to con- 
sider these conditions, since a proper allowance for invest- 
ment in the plant cannot be determined without a consider- 
ation of the bearing which depreciation may have upon the 
matter. It may be assumed that the value of the present 
plant of any utility may be determined in its new condition 
either by appraisal or by reference to the first costs. Where 
a proper reservation has been made for depreciation and re- 
newals this cost of the new plant also represents its actual 
present value, since the means are at hand for making re- 
placements to the full extent to which the plant has deter- 
iorated. 

In eases where no such reserve has been provided for 
the depreciation, the question is not so simple. Two con- 
ditions must here be considered. In the one case it may be 
that the funds which in previous years should have been set 
aside for depreciation have been dissipated by declaring ex- 
cessive dividends upon the stock, and consequently the value 
which has been lost in the property of the plant has been re- 


turned to the investors. It is evident in such a case both 
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that the plant does not possess its original value and that the 
investors have no longer such a large interest in it as 
originally. It is perfectly proper in such a case, in apprais- 
ing the plant for rate-making purposes, to consider only the 
depreciated value of the plant; that is, to deduct from the 
cost value the loss due to wear and tear and other items 
which go to make up the total depreciation. 

In other cases, however, the failure to provide suitable 
funds for depreciation and renewals is due to the fact that 
the receipts from operation have not been sufficient therefor. 
The entire net receipts may have been only sufficient to pay 
a fair return upon the investment, or in some cases even this 
return may not have been made. Although it would have 
been proper to set aside a depreciation fund from the eur- 
rent revenues, these revenues have not been sufficient to 
make such a proceeding possible. This is often true of pub- 
lie utilities in the early years, which are generally designated 
as the development stage. In such eases the depreciation of 
the physical property must be regarded as a development 
expense which has not yet been met, but one which is, 
nevertheless, chargeable against the total cost of construet- 
ing the plant and putting it in commercial operation. In 
such cases it is unfair to consider only the depreciated value 
of the plant in determining the fixed charges. It is quite 
proper, on the contrary, to value the plant at its original 
eost, and when additional capital must be brought in to 
cover renewals this should be regarded as an additional item 
of fixed charge. This is equivalent to allowing for develop- 
ment expenses in a case where capital has been originally 
set aside for this purpose and a depreciation fund has been 
accumulated from the current receipts. 

For the present and future, public-utility corporations 
should, even in those states where they are not yet subject 
to regulation, recognize that depreciation should properly 
be taken from current funds, and where rate-making eom- 
missions exist they will approve rates that make this possible. 

Where a consolidation of two or more public-utility eom- 
panies has been made, with a consequent scrapping of certain 
apparatus which becomes unnecessary, such serapping 
should not be regarded as coming under the domain of de- 
preciation, since the cause of the serapping is not obso- 
lescence but merely an unavoidable duplication of equip- 
ment which is no longer needed. In adjusting the rates un- 
der such conditions every case must be treated upon its own 
merits, and it is seldom fair to regard the present value of 
the physical plant as the sole basis for fixed charges. Rate 
regulation is justified by the granting of a monopoly to a 
single operating company. Where such a monopoly has not 
existed through the exercise of rights conferred by fran- 
chises, but has only been gained by the consolidation of 
competing companies, the conditions do not warrant the 
same attitude on the part of the public or of the rate-making 
commission that would be appropriate where the original 


franchise granted a monopoly. 
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Annual Meeting of National Electrical 
Contractors’ Association. 


(Special Telegraphic Dispatch.) 


NriaGARA Fauus, N. Y.—The eleventh 
annual meeting of the National Elec- 
trical Contractors’ Association was 


opened Wednesday morning, July 19, 
Marshall L. 


he was glad to see sO many rep- 


by President Barnes, who 
said 
resentatives of the manufacturers and 
jobbers present. Certainly the se\ 
eral elements engaged in the commer 
cial development of electrical industry 
the 


evidence of the growth of the spirit of 


were getting closer together and 


co-operation augured well for a very 


definite improvement of conditions. 


The first paper on the program was 
entitled ‘‘The Proper Lamp for the 
Cireuit,’’ by Paul F. Bauder. This 


paper was read by R. E. Campbell. 
The paper analyzed the relations of the 
contractor with the consumer and cen 
tral station and showed how a proper 
control and selection of the proper 
type of lamp, carbon, Gem, tantalum or 
Mazda. in conformity with line voltage, 
was necessary in order that the highest 
efficiency in service might be secured 
The 


lamps have 


manufacturers of incandescent 


worked out the three volt 


age rating for incandescent lamps so 
that the right ones might be selected 
for every variety ol service In order 


that the consumer would get the bene 


fit of better lighting it was necessary 
for the contractor to co-operate with 
the lamp manufacturer in educating 


the consumer to observe the rules under 
successful installations 


The 


miliarize himself with data relating to 


which mas be 


introduced. contractor must fa 


surface. area, color and tone of walls 


and ceiling and interior decorations 


and furnishings, with the variations of 
illuminating intensity involved in dif 


ferent heights of ceilings, and with the 


effect upon the useful life of the sev 
eral types of lamps of fluctuations in 
line voltage 


The next paper was entitled ** Credit 
Neilson 


paper, which was read by James R 


Protection,’’ by Franz This 
Strong, emphasized the desirability of 
the contractors getting together for the 
The plan 


and would reach 


protection of their credits 
was entirely feasible, 
its greatest success if allied with other 
eredit associations of subcontractors in 
the building trades. Those customers 
of the contractors who, by repudiations, 
excessive exactions or the withholding 


of payment on long-overdue accounts 


ELECTRICAL REVIEW AND WESTERN ELECTRICIAN 


the 


speedy awakening of 


worked injury to contractors, 
have a 
their credit 
The 


vathering 


would 


conseience if was univer- 


sally declined. method of pro- 


cedure in information, in 
posting delinquents and in extending 
the 


spirit of the Association was indorsed 


credit information was legal and 
by the jurists of today. 

President Barnes reported the com 
pletion of the work of the committee 
having in charge the memorial to Alex- 
ander Henderson and the dedication of 
this memorial at Southampton, N. Y., 
last week. A message was read from 
Mrs. Henderson thanking the friends of 
Mr. Henderson for their splendid gen 
erosity. 

The session closed with the reading 
of a paper entitled ‘‘Co-operation in 
the Electrical Industry,’’ by Philip 5. 
Dodd, who outlined several methods of 





M. L. BARNES, 
President National Electrical Contractors 
ciation 


Asso 


co-operation which were being worked 
out. 

The directors of the Association held 
a business meeting on Tuesday and a 
W ednes- 


The entertainment fea- 


business session was held on 
day afternoon, 
tures included an automobile ride on 
Wednesday afternoon, 
dance at the 
W ednesday 


the Sons of Jove, Wednesday evening, 


and 
Hotel on 
rejuvenation of 


reception 
International 
evening, 


a dinner at the International on Thurs- 
day evening, trips around the Niagara 


Gorge route and a baseball game on 


Friday. 

There was a large attendance of con 
tractors, supply men and manufactur 
ers, among whom were: 

M. L. Barnes, Troy, N. Y.; W. H. Morton, 
Utica, N. Y.; J. C. Hatzel, New York; George 
W. Eiderman, New York; E. McCleary, De- 
troit: James Hilton, Syracuse, N. Y.; C. R. 
Kreider, Chicago; Ernest Freeman, Chicago; 
Henry Newgard, Chicago; J. C. Sterns, Buf- 
falo: J. B. Olson, Habirshaw Wire Company; 
A. S. DeVeau, New York; C. E. Corrigan, Na- 
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tional Metal Molding Co.; George S. Sear. 
ring, Chicago; B. G. Kodjbanoff, Benjamin 
Electric Manufacturing Company; Arnold 
Friend, M. B. Austin Company; A. H. Kling 
and L. M. Robinson, Detroit Fuse & Manu- 
facturing Company; A. S. Merrill, Chicago 
Fuse, Wire & Manufacturing Company; Ww 
Van Horn, Clifford Skiles and George Lor. 
ing, Shelby Electric Company; E. S. Keefer 
and R. Gordon, Western Electric Company: 
E. A. Williams, Colonial Electric Company: 
E. V. a Art Brass & Fixture Mauu.- 
facturing Company; Philip S. D > F 
Bauder and R. E. f Rleaone-w. Sensteanel 4 2 
tric Lamp Association; W. F. Wendel Ci n- 
duit Wiring Machine Company; Chas t 
Austin, Nashua, N. H.; V. C. Gilpin N Ww 
York; J. D. Underhill, Okonite Compan 

R. H. Tillotson, Appleton Electric Compan 

W. S. Bissell, Bissell Company: C. B. Cu: , 
ing, National Metal Molding Company: W. 
P. Hawley, manager, W. L. Bliss chiet ‘ 

gineer, A. P. Packer, A. O. Heister and Ak ' 
Russell, United States Light & Heating Co - 
pany; H. B. Kirkland and Robert L. Jayne 
American Conduit Manufacturing Compar 


A. A. G. 


ee oo 
The Chicago Electric Club. 

The meeting of the club on July 12 
was to have been addressed by C. ( 
Osborne of the Illinois Steel Company 
on “‘The Utilization of Electricity ji» 
Steel Works.’’ Owing to the enforced 
absence of Mr. Osborne from the cit 
his recent the American 
Electrochemical Society was abstracted 
by A. A. Mr. Gray prefaced the 
abstract with a brief sketch of the elec 
tric furnace and its development, and 
spoke of the different types of furnaces 
in use. The report of the committee on 
the luncheon to the American Institute 
of Electrical Engineers was also made 
at this meeting. It showed that the 
net cost to the club had been $393. The 
attendance at the lunekeon was 450 
A discussion followed as to the advis. 


paper before 


Gray. 


ability of holding a pienie in August 
and a motion was finally made to tak 
a letter-ballot of the membership on 
this proposition, the cost being limited 
to $250. This motion was earried and 
the question of holding a picnic there 
fore remains to be decided by the mem 
bers of the club. 
->-o 
Reduction of Lighting Rates in Cleve 
land. 

The Cleveland Electric [luminatine 
Company has announced a reduction in 
rates. This concern uses the two-rati 
system and formerly charged 12.5 eents 
and 5 cents per kilowatt-hour, The rate 
has now been cut to 10 cents and 5 cents 
per unit. The reduction 
about six per cent. 


amounts to 
The Company an- 
nounced this on July 17 and thus an- 
ticipated action by the City Council, one 
of whose members ordinanee 
prepared for the purpose of reducing 
the rates to a lower level. 


had an 
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Svante August Arrhenius. 

Not infrequently has history repeated 
itself in the casting of the stigma of 
doubt and distrust upon those hardy in- 
vestigators in the realm of science who 
have had the courage to announce some 
‘ling development in our knowledge 
shysical and chemical laws, over- 
ideas apparently well estab- 


stal 


throwimg 

listed and indorsed by contemporary 
leaders of the day. Consistently with 
tl aprice of the scientific world to 
e too closely to established ideas and 
to .-scount most learnedly the efforts of 
tl who would bring enlightenment, 
v Arrhenius first an- 

n ed his theories upon 

el (volytie dissociation the 


et ctness of his views was 


diately disputed, and 
S of the biggest men of 
sconce of the day  over- 
whelmed him with disparag- 

criticism. In facet, his 
treatise upon galvanie con- 


ductivity of electrolytes, 
which was later to secure for 
the Nobel prize, when 
presented in connection with 
his appheation for the post 
lecturer at the 
University of Stockholm, 
barely eseaped rejection. 
Svante August Arrhenius 
s born near Upsala, Swe- 
en, February 19, 1859. His 
rly education was received 
the Lycee of Upsala, and 
s scientifie studies pursued 
the gymnasium and the 
\iversity of Upsala. Upon 
removed to 
He there entered 
Scientific Academy, pur- 
ing special courses in phys- 


ot general 


raduation he 
Stoekholm. 


s, mathematies and biology. 
le later joined the Physical 
stitute of the Academy of 
iences at Stockholm, and under the 
Prof. E. Edlund 
ries of researches into the subject of 


udanee of made a 
etrie conduction which led him to his 
neeption of electrolytic dissociation. 

lis paper on this subject, as noted 
hove, presented views so startling that 
received very little appreciation. Fail- 
ng in his attempt to secure the post of 
neral lecturer at the University of 
stockholm, he was appointed lecturer in 
minor physical and chemical branch. 

While there, so successful was he in ex- 

tending his previous researches, that his 

progress began to attract the serious at- 
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tention of great men of science, and he 
became in a way a protégé of Dr. Wil- 
helm Ostwald. 

In September, 1884, Arrhenius and 
Ostwald attended together the Scientific 
Congress held at Magdeburg, where 
their friendship 
plans were laid for a continuance of the 


ripened, and where 


_researches of Arrhenius at the labora- 


tories of the Polytechnic School, in Riga, 
Russia, of Professor Boltzmann, in 
Graz, of Professor Kohlrausch, in Wiirz- 
burg, and of the late Professor Van’t 
Hoff at Amsterdam. 

Arrhenius had now earried his work 





SVANTE A. ARRHENIUS, 


Director of the Nobel Institute, Stockholm. 


to a point where his theories were re- 
ceiving the support of many co-laborers, 
and he had been led to expect the pro- 
fessorship of natural philosophy at 
Utrecht, and of chemistry at Graz. It 
was not until 1891, however, that he was 
offered the chemistry professorship at 
the University of Giessen. This was de- 
clined because at that time the post of 
chief instructor in physics at the Uni- 
versity of Stockholm was vacant. He 
was unable to secure this, and after con- 
siderable delay sueceeded in obtaining 
the chair of physics, during 1891, at a 
private university in Stockholm. Four 
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years later this post was advanced to a 
professorship, and Arrhenius became a 
candidate. He was subjected to a com- 
petitive examination by a committee 
composed of Dr. Hasselburg, represent- 
ing Sweden, Dr. Christiansen, repre- 
senting Denmark, and Lord Kelvin, rep- 
resenting England. Dr. Christiansen 
fully indorsed Arrhenius against all 
other candidates, but he was opposed by 
Dr. Hasselburg and Lord Kelvin, the 
latter decidedly rejecting the 
Arrhenius theory of ions. This matter, 
however, was prevented from reaching 
an unhappy termination upon the inter- 
vention of Dr. Ostwald and 
other friends of Arrhenius, 
who took up the cudgels in 
defense of his theories, and 
the professorship was accord- 
ed him. This he retained until 


very 


1897, when he was nomi- 
nated president of the Stock- 
holm University, remaining 


in that position until 1902. 

Arrhenius has contributed 
largely to our knowledge of 
cosmical physics, and has 
made many valuable re- 
searches in physies and chem- 
istry as well as into the phe- 
nomena of electrical conduc- 
tivity. He is the author of 
‘‘Worlds in the Making,’’ 
‘The Evolution of Uni- 
verses,’’ ‘‘Conceptions of the 
Universe in Theory,’’ ‘*The 
Life of the Universe,’’ ‘‘Im- 
muno-chemistry,’’ ‘‘Electro- 
chemistry,’’ ‘‘Theories of 
Chemistry,’’ and a treatise 
on serum-therapy. 

Arrhenius 
many distinctions and is a 
member of many scientific as- 
sociations. He is director of 
the physico-chemical depart- 
ment of the Nobel Institute 
since 1905, and was given the degrees 
of Doctor of Physies, 1884; M. D., Hei- 
delberg, 1903; Doctor of Science, Ox- 
ford and Cambridge, 1908; Doctor of 
Philosophy, Leipsig, 1909. He received 
the Davy medal in 1902 and the Nobel 
prize for chemistry in 1903. 

Dr. Arrhenius delivered a series of 
lectures at Yale University this spring, 
and has sinee delivered many lectures 
in this country. On May 12 he was 
tendered a reception and dinner by the 
Chicago section of the American Chem- 
ical Society, when he was made recip- 
ient of the first Willard Gibbs medal. 


has_ received 
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Alexander Henderson Memorial. 
On Sunday, June 16, a number of 
the friends of the late Alexander Hen- 
the 


Gilmartin, at 


assembled at home of his 
Mrs. South- 
ampton, Long Island, to participate in 
the Mr. 
Henderson in the form of a monument 


derson 
daughter, 


dedication of a memorial to 


over his resting place. A number of 
the members of the National Electrical 
route to 


Contractors’ Association, en 


their annual convention at Niagara 
Falls, were in attendance. 

Addresses were made by Marshall L. 
Barnes, president of the National Elec- 
trical Contractors’ Association; J. C. 
Hatzel,. of Hatzel & Buehler, New 
York City, 

Among attendance were: 
Mrs. Alexander Mr. 
Mrs. Gilmartin and their two children, 
Miss Marian Henderson, J. R. 
E. S. Kiefer, Marshall L. 
Hatzel, S. Weiderman, 
A. S. De Veau, of De Veau Tele- 
Manufacturing Company; Wil- 
the Sprague Electric 
the Amer- 


ican Cireular Loom Company. 


and S. Davis. 
those in 
Henderson, and 
Strong, 
Barnes, J. C. 
Davis. Creorge 
the 
phone 
liam Hurley, of 
Company; Mr. Sehieren, of 


>-e 
Twenty-five-Year Subway Leases. 


At the 
New York 


present time in Boston and 


the future transportation 


problem is before the public and the 


city In Boston the discussion is cen- 
tered more on the period of lease than 
on any proposed extensions, and the re- 
Publie Util- 


Jackson is act- 


the Committee on 
Dugald C 
ing chairman, to the Chamber of Com- 
that the 


can be 


port of 


ties, of which 


merce, distinetly shows com- 
mittee believes a 25-vear lease 


worked out on a fair basis. 
“<The 
the opinion that it would not be in the 


Committee is unanimously of 
public interest to give an option at the 


present time for the extension of these 
1936, with the possible 


The ad 


vance in the methods of transportation 


leases bevond 
exception indicated below 
during the past twenty-five years, and 
the the 


gers transported 


increase in number of passen- 
resulting therefrom, 
What 


within the next twenty- 


have been tremendous. changes 


will take place 
five years, and what the conditions will 
be at the end of that period, no sane 
man will undertake to say; and it seems 
to your Committee a sacrifice of a most 
important power of determination to 
deprive the next generation of the op- 
portunity to avail themselves of such 


improved methods of transportation and 
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such desirable changes and additions to 
their transportation facilities as may at 
that time seem wise—the nature, extent, 
and importance of which cannot now be 
for them, in 
advance of any knowledge, the condi- 


foreseen—and to decide 
tions under which these subways, which 
may very likely always be the central 
and controlling factor in the transpor- 
tation facilities of our city, shall be 
occupied and utilized. They are enti- 
tled to such transportation facilities as 
may at that time seem to them essen- 
tial, and the cost of which they are will- 
What transportation facili- 
that 
the conditions under which it will then 
be fair to ask the Transportation Com- 


ing to pay. 


ties will be at time essential, and 


pany to provide those facilities, we do 
not at this time know. 

= _ the 
tional subways which these leases cover 


has been urged that addi- 
will not during the first few years of 
their operation bring in sufficient addi- 
tional revenue to pay the rental there- 
of, at the rate fixed in the pending act, 
and that it is not fair to the company, 
and not in the interest of the public, to 
ask the company to take a 25-year lease 
of them terms which would be 
fair for a 50-year lease. 

**It is obviously true that conditions 
which would be just and fair under a 
fifty-year lease, and which would ena- 
ble the company to finance its needs on 
favorable terms, may very well be un- 
just to the company and not in the in- 
terest of the public if the term is to be 
twenty-five years; but your committee 
desires to point out that neither the 
company nor any public body or board 


upon 


has yet undertaken to say what terms 
relief 
terms conditions would be 
the the 
leases is to be twenty-five years. 


and conditions or from other 
fair 
the 
We 


believe that if a vigorous, determined 


and 


for company if term of 


and intelligent effort is made to do this, 
a fair basis for twenty-five-year leases 
can be worked out. 

‘“‘The Committee unanimously recom- 
mends that at least until this is done 
and the public has had the question 
clearly presented for its consideration 
as to whether it prefers twenty-five-year 
leases with whatever concessions by it 
may necessarily and properly accom- 
pany them, or the longer term leases 
with the 
them, the Chamber oppose the passage 
of any act providing for the leasing of 


disadvantages acompanying 


the existing and prospective subways 
for the longer period.”’ 
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Convention of Ohio Electric Light As. 
sociation. 

The seventeenth annual convention of 
the Ohio Electric Light Association will 
be held at Cedar Point, O., July 25 to 
28. Headquarters will be at the Break- 
ers Hotel. 
made by the hotel management for a 
hall and exhibit hall. The 
building formerly used as a theater has 
been reconstructed, the first floor being 
and the uppe! 
floor as a meeting hall. A number of in 


New arrangements have been 


convention 


arranged for exhibits 


teresting exhibits have been provided. 
There will be but one session each day 
of the convention, thus allowing plenty 
of time for recreation and informal dis 
The will be on 
Tuesday afternoon, July 25, and the last 


cussions. first session 

session will be on Friday morning, July 

28. 
The 


an informal dinner and dance on Tues 


entertainment features include 
day evening, a banquet on Wednesday 
evening, an informal dinner and vau- 
Water ball 


and base ball games will also serve as 


deville on Thursday evening. 


entertainment between sessions. 

For the ladies there will be musicales, 
ecard games, bowling parties, a launch 
ride, and other diversions. 

In addition to committee reports and 
the president’s address, the following pa- 
pers will be read: ‘‘Why the Central 
Station Should Take Over the Isolated 
Plant,’ by Waldo Weaver; ‘‘Systemat- 
ie Central-Station Records,’’ by O. B. 
Reemelin; ‘‘Limiting the De- 
mand and Voltage Variation of a Cir- 
cuit by Floating a Fly-Wheel Motor- 
Generator on the Line,’’ by A. M. Seeg- 
er; ‘‘Boulevard Lighting System,’’ by 
G. A. Doeller; ‘‘ Advantageous 
to which Mereury Are _ Reetifiers 
may be put on Central-Station Lines,’’ 
by T. J. Kermode; ‘‘The Utility Law of 
Ohio and its Application to Electric 
by D. L. Gaskill; 
Municipalities 


Energy 


Uses 


Light Companies,’’ 
‘‘Pumping Water 
and for Irrigation by Electricity,’’ by 
B. H. Gardner; ‘‘Motor-Driven Refrig- 
eration,’’ by W. C. Anderson ; ‘‘ The Use 
of Tungsten Lamps in Sign and Outline 
Lighting,’’ by W. B. Goudey ; ‘‘ Progress 
of Electrical Cooking in Small Towns,’’ 
by P. L. Miles. 

Committee Reports will include 


for 


‘ 


‘Elee- 
trical Transmission,’’ ‘* Meters,’’ ‘‘ Insur- 
anee Rates of Electric Light Stations of 
Ohio,’’ and ‘‘ Motor Applications. ”’ 

Cedar Point is reached by steamer 
from Sandusky, Toledo, Cleveland or 
Detroit, or by electric ears. 
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Georgia’s Greatest Power Development. 





Plant of the Central Georgia Power Company at Lloyds Shoals. 


ost within a stone’s throw of the 

at which General William Tecum- 
Sherman with his troops, crossed 

e historic Oemulgee River on his mem- 
mareh from Atlanta to Savan- 

(ia., now stands the largest hydro- 

« development in Georgia and one 
most perfect of its size and na- 

1 the world. Even to the layman 
vides a striking example of the 
enterprise and rapid develop- 
of the New South. 
the Savannah, Chattahoochee 
ther rivers in Georgia, the Oemul- 
ses in the mountains and the Pied- 


mitting the creation of large storage 
capacity, it is readily susceptible for the 
development of power. 

The point of development is midway 
between the cities of Atlanta and Ma- 
eon, Ga., which are about one hundred 
miles apart and between which the Oc- 
mulgee River falls some 527 feet. 

The site of the development is located 
at the foot of Capps and Lloyds Shoals 
and immediately below the point at which 
the Oemulgee is formed by the conflu- 
ence of the South, Yellow, Aleovy and 
Tussahaw Rivers as appears in the ac- 
companying map. 








tensive arms, thereby giving a far great- 
er storage and volume of water than 
would be afforded by a single stream. 
It is doubtful whether there exists else- 
where in the South a water-power site 
combining these valuable features to the 
same extent. The creation of the reser- 
voir resulted in the backing up of the 
water in the different streams above the 
dam to a distance of about fifteen miles. 

The surface area of the reservoir is 
about 4,000 acres and it is estimated that 
upwards of 4,000,000,000 
The storage area 


1,350 


it contains 
cubie feet of water. 


serving the reservoir is about 





ont Plateau and flows in a succession 
rapids until it comes to its fall line. 
Like them, also, the fall of the Oemul- 
eee occurs within the distance of a com- 


paratively few miles of the river’s 


course, 


All of these Georgia rivers are sub- 
ect at intervals to extreme droughts as 
rell as great floods, causing a very wide 
ange between minimum and maximum 
low, and sinee the Oemulgee possesses, 
in a high degree, natural features per- 


GENERATOR FLOOR OF POWER HOUSE. 


The dam is thrown between two high 
bluffs in a narrow neck of the river. 
These bluffs, together with the entire 
bed of the river, being composed of solid 
gray granite, constitute an admirable 
foundation for the dam and its abut- 
ments. 

As the result of the union of the four 
streams mentioned, there is afforded a 
storage reservoir which consists of a 
large main body of water with the dif- 
ferent streams forming, as it were, ex- 


square miles, while the discharge at the 
dam averages about 1,800 second feet. 
Like all other similar reservoirs, that 
on the Oemulgee has already proven its 
value from the standpoint of practical 
conservation, in that it regulates the 
flow of the river and is admitted to be 
of inestimable value alike to water users 
and property located below the dam. 
All timber and underbrush in the 
area covered by the reservoir, was cut and 


thoroughly burned before the water was 
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raised in same. This was done as a pre- 
other illness 
arising from the creation of the reser- 
voir, and as a result trouble of this na- 
ture will be eliminated. ° 


caution against fever or 








In order also to secure the greatest 
possible storage area, it was found nec- 
essary to flood public roads at different 
points above the dam, to overcome which 
ten highway bridges consisting of steel 
trusses on conerete piers were construct- 
ed. In all cases these substantial bridges 
structures 
which were usually flooded, and there- 


replaced flimsy old wooden 
fore impassable in times of high water; 
hence the creating of the reservoir has 
distinct to the 
movement in central Georgia. 


been a benefit “good 
roat ls '? 


DAM. 






The dam, shown in one of the illus- 
at 103 feet above 
the surface of the water in the tail-race. 


trations, is, its crest, 


It is constructed throughout of cyelo- 
blocks 
forming about one-fourth of the entire 


pean concrete; large of stone 
mass were embedded in a concrete mix- 
of stone—in 


proportion three 


cement and broken 
of part 


parts sand and six parts broken stone, 


ture 
















one cement, 
with proper proportion of water. About 
160,000 yards of masonry entered into 
The dam is 11 
feet wide at the crest and 95 feet wide 


the dam and abutments. 


at the extreme base of the spillway 
which is formed by an ogee curve 
which takes the water down stream in 
an absolutely smooth flow. The ma- 


sonry section of the dam between abut- 
The east abut- 
ment, 540 feet; and the west abutment, 


ments is 1,070 feet long. 











100 feet tong, making a total of 1,710 
feet. The power house, which is inte- 
eral with the dam is 190 feet long, while 


the spillway oceupies 728 feet of the 
dam. 

It is a matter of note that the only 
imported material entering into the con- 
struction of the dam proper was that of 
eement, fine sharp sand for the making 
of 
in the channel of the river immediately 


eonerete being found in abundance 


helow the dam, granite quarried from 






the banks and bed of the river, and tim- 
ber required in the construction of cof- 
fer-dams, railways, ete., cut from lands 
which were subsequently to form the 








storage reservoir. 
POWER HOUSE. 

The power house is a brick and steel 
structure; the walls of the first floor be- 
ing twenty inches thick, and those of 
the sixteen inches thick. 
The floors are of reinforced concrete, 


second floor 
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carried on steel beams, while the roof 
is of similar construction covered with 
five-ply tar-paper and gravel. The plant 
is designed for six main generator units 
connected to water turbines. 

A eross section of the power house 
showing the relative location of the dam, 
penstocks, draft tubes and general design 
of power house and arrangement of ap- 
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The hydraulic equipment throughout 
was furnished by the S. Morgan Smith 
Company, York, Pa. The generator 
turbines, which are of the twin wicket- 
gate type, are thirty-nine inches in di- 
ameter, and designed to develop 5.500 
horsepower Each generator is 
governed by a 30,000 foot-pound motor. 
controlled Lombard governor. The two 


each. 
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MAP SHOWING TRANSMISSION 


paratus is shown herewith. As will be 


seen, the generator equipment is in- 
stalled on the main floor, while the high- 
tension switching apparatus and trans- 
formers are installed on the upper floor. 

The completely equipped operating 
switchboard is situated on a gallery im- 
mediately over the exciter units on the 
main floor. Entrances are provided on 
the generator and transformers floors, 
while aecess is also had to the building 


from the roof. 


LINES AND DRAINAGE AREA 


of 535-hors: 
power capacity each were likewise fu: 
nished by the S. Smith Co 
pany. They are equipped with Woo 
ward governors, and are directly co: 
nected to two 400-kilowatt exciters | 
eated in the center of the station; th 
intention being that one exciter serve 
the three generators located in the east 
half of the power house, and the other 
exciter serve the remaining three gen 
erators in the west half of the statiou. 


exciter turbines, which are 


Morgan 


a hay 
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The chambers containing the water 
wheels as also the short penstock con- 
necting with same are built in the dam. 
Only four of the generator units have 
so far been installed but it is intended 
to install the two remaining units, for 
which provision has been made, at an 
early date. 

The electrical equipment throughout 
was furnished by the Westinghouse 
Electrie & Manufacturing Company, 


Pittsburg, Pa. There are four 3,000- 
kilovolt-ampere generators driven by 
water wheels and four sixty-cycle, 3,000 
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conditions, each generator feeds direct- 
ly from this point through disconnect- 
ing switches and a duplicate circuit- 
breaker to the one described above to 
the low-tension side of the three-phase 
transformer which steps up the voltage 
to 66,000. Between two sets of discon- 
necting switches a tap is taken off to 
another set of disconnecting switches 
and circuit-breaker as described above 
to the 2,300-volt busbars or transfer bus. 
By means of this connection any gen- 
erator can be connected, by the opera- 
tion of the proper circuit-breakers, to 

















VERTICAL SECTION OF POWER HOUSE ON CENTER LINE OF MAIN 


/volt-ampere, three-phase oil-insulat- 
water-cooled transformers the 
ver house. The high-tension voltages 
38,100, 36,945, 35,790, 34,635, volts 
lta and 66,000, 64,000, 62,000, 60,- 
0 volts star; the low-tension voltages 
2,300, 2,200, 2,100, 2,000 volts 


in 


ing 

Ita. 
SWITCHING EQUIPMENT. 

The current is led from each genera- 

r to a 1,200-ampere, 2,300-volt sole- 

id-operated automatic overload cir- 


cuit-breaker equipped with definite time- 
limit relays. 


Under normal operating 
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UNIT. 

feed any transformer. From 
the high-tension side of the transformer 
the current is led through a 300-ampere, 
66,000-volt oil cireuit-breaker, thence 
through oil-immersed choke coils and 
disconnecting switches to the 66,000-volt 
busbars. 

From the busbars the power is taken 
to the substations over either one or 
both of two feeders of 18,000 kilowatts 
capacity each. Before reaching the pole 
lines the feeders pass through automa- 
tie oil circuit-breakers, and disconnect- 
ing switches and are protected by elec- 


step-up 
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trolytiec lightning arresters with horn- 
gap disconnecting switches. The 2,300- 
volt and the 66,000-volt buses are divid- 
ed into two sections, each of the latter 
being connected to one feeder; they are 
connected in the center by two sets of 
disconnecting switches and non-automa- 
tie oil cireuit-breakers, the former by a 
2,000-ampere and the latter by a 300- 
ampere breaker. The oil circuit-break- 
er is erected in a structure of masonry, 
each pole being entirely inclosed in a 
separate compartment, and 
each line terminal being separated by 
ter- 


fireproof 


soapstone barriers from adjacent 
minals. 

The breaker, used in connection with 
the 66,000-volt buses, represents the lat- 
est improvement in high-tension switch- 
ing devices, and consists of three sep- 
arate single-pole breakers, mounted each 
in its own iron tank, separate and dis- 
tinct from the other, and connected by 
the operating rods. The contacts are of 
the well known ‘‘butt’’ type. 

The 66,000-volt wiring, according to 
the latest engineering practice, is all 
open, consequently no inclosing struc- 
tures are provided either for the circuit- 
breakers or the busbars. 

The 2,300-volt wiring, on the other 
hand, is inclosed, and consequently the 
busbars, cireuit-breakers and disconnect- 
ing switches are inclosed in fireproof 
masonry work. 

Each of the 400-kilowatt, 250-volt ex- 
citers is connected to the exciter bus- 
bars and controlled from one panel of 


a black marine-finished slate switch- 
board, containing the proper’ knife 
switches and indicating meters. This 


switchboard contains, in addition to a 
panel for each exciter, one for the con- 
trol of the station lighting and power 
circuits, which has mounted thereon a 
2,300-volt, automatic hand- 
operated, oil cireuit-breaker and three 
two-pole single-throw knife switches. 

The main switchboard is of the bench- 
type control equipped with a complete 
set of dummy busbars installed on the 
top of the control bench, enabling the 
operator to tell at a glance the connec- 
tions that have been made by the opera- 
tion of the electrically operated switches. 
This board was designed for the control 
of the four 3,000-kilovolt-ampere, three- 
phase generators and transformers with 
provision for two spare units of each, 
and the two 18,000-kilovolt-ampere, 66,- 
000-volt feeder circuits. 

The top of the bench board is com- 
posed of slate slabs with the sides, front 


overload, 
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and rear of steel plate in the form of 
removable panels, so arranged as to pro- 
vide ready access to the interior of the 
desk for purposes of inspection and ad- 
justment. 

All of 
tion 


the cireuit-breakers in the sta- 
are electrically operated (except 
the one on the station-lighting panel) 
and are operated from the control bench 
by drum-type controllers mounted there- 
on. The operating handle and dial plate 
are on the top, while the controllers them 
selves are mounted inside, so that there 
is no possibility of the operator coming 
in contact with even the 250-volt operat- 
ing cireuits. All of the instruments and 
synchronizing equipments are operated 
from current and voltage transformers 
so the operator has no chance of making 
contact with any live circuits. 

Each cireuit-breaker controller is pro- 
vided with two indicating lamps, one red 
to show the breaker closed and one green 
the The 


lamps are connected in the miniature 


to show breaker open. red 


bus system in such a manner that the at- 
tell 


that have been made by the oil cireuit- 


tendant ean the actual connections 
breakers. 

For the purpose of showing the .posi- 
tion of the disconnecting switches two 
miniature ten-volt lamps are connected 
in series, one being mounted on the con- 
trol bench and connected in the mimic 
bus and the other mounted near the dis- 
connecting switches. 
fed 
small transformer and the lamp near the 


These lamps are 
from the ten-volt secondary of a 


switch has connected in parallel with it 
When the attendant 
switehes, he turns the 


a snap switch. 
the 
switch, thus short-cirecuiting the lamp 


opens snap 
and causing the lamp in the mimic bus 
with which it is connected in series, to 
burn at full ecandlepower, which noti- 
fies the operator that the disconnecting 
switches are open. 

A complete set of synchronizing plugs 
and receptacles are included in the gen- 
erator sections. The closing circuits of 
the oil cireuit-breakers are so wired that 
the breakers cannot be closed unless the 
synchronizing plugs are in their recep- 
tacles. 

A full complement of indicating in- 
struments of the vertical edgewise type 
is included in the equipment. The in- 
struments are mounted on a framework 
back of the control bench in such a man- 
ner that the operator will face the gen- 
erator room when standing in front of 
the desk, and ean look above the top of 
the underneath the instru- 


bench and 
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ment frame to observe the operation of 
the Watt-hour 
installed on rear of 


meters are 


the 


machines. 
the control 
bench. 
TRANSMISSION LINES. 
The the 
dam to Bibb, at which point it branches, 


power is transmitted from 
by means of a switching tower, toward 


Forsyth and Macon on the south, and 
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templates developing as market condi- 
tions warrant. As will be seen in the 
map, such a loop will materially lessen 
the chances of interruption to service in 
that it will provide a means of supplying 
power to any of the cities mentioned 
over either of the legs leading from the 
switching tower at Bibb. 

also been made 


Arrangements have 

















VIEW 


toward Griffin and Atlanta on the north. 
The constituted 
reaches only the cities of Macon, For- 


system as at present 


OF 


DAM 


to extend a separate line from the power 
house, over the top of the dam, to the 
city of Monticello, which is located on 








SUBSTATION 


syth and Griffin, but it is understood 
be extended to Atlanta 
It is also the 
intention to extend the system from For- 
syth to Barnesville and thence to Griffin, 


that same will 


in the very near future. 


thereby completing a loop which will 


constitute the center of the system and 
into which will be fed all power from 
the three other plants on other rivers in 
central Georgia which the company econ- 





AT MACON. 


the east side of the river at a distance 
of about nine miles from the site of de- 
velopment. 

Bibb 
is six miles, from Bibb to Macon, forty- 
one miles, and from Bibb to Griffin, 
eighteen miles, making a total system of 
sixty-five miles in operation at the pres- 


The distance from the dam to 


ent moment. 
One of the accompanying illustrations 
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shows the branch-off and sectionalizing 
tower used. The transmission towers, 
which were furnished in part by Riter- 
Conley Company, and in part by the 
Milliken Company, stand eighty feet 
high from the ground to the pinnacle of 


They are an- 


the ground-wire support. 








From the dam to the switching tower 
at Bibb, the lines are of No. 00 B. & S. 
gauge copper, while from this point to 
the various cities mentioned, aluminum 
wire of No. 0 B. & S. copper gauge 
equivalent is used. 

The general design of the line was 
















































TRANSFORMERS AT FORSYTH SUBSTATION. 


chored at each of the four corners, each 
anchor being required to stand a strain 
if 30,000 pounds without failure. The 


top of the lowest insulator on the tower 
is fifty feet above the ground. 
The towers, which are located with 


reference to the contour of the country, 


average about 500 feet apart. The con- 





very carefully worked out with a view 
to eliminating the troubles common to 
hizh-voltage systems. 

The transmission-line right-of-way is 
It is 100 feet 
wide and was entirely cleared of stand- 


owned by the company. 


ing timber before the construction of 
the line was proceeded with. 
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line, while at numerous other points 
drop connections are provided so that 
patrolmen, all of whom carry portable 
telephone sets, may have ready commu- 
nication with headquarters at all times. 
In addition to this private telephone sys- 
tem, independent connection is had with 
the lines of the Southern Bell Tele- 
phone & Telegraph Company at the 
power station, as likewise at the trans- 
mission-line branch-off tower at Bibb 
and at the company’s substations in dif- 
ferent cities; so that the prospects of to- 
tal interruption in telephone service are 
very remote. 
SUBSTATIONS. 
The substation buildings are all of 
brick and steel construction with con- 
crete floors and foundations. The roofs, 
which are of timber with tar and gravel 
covering, are carried on steel trusses and 
are surmounted by steel towers for re- 
ceiving the incoming high-tension lines 
from the power house, which is equipped 
with electrolytic lightning arresters sep- 
arated from the lines under normal con- 
ditions, by horn gaps. 

Four 1,500-kilovolt-am- 
pere single-phase, oil-insulated water- 


sixty-cyele, 


cooled transformers are installed in the 
Macon substation and have voltages as 
follows: High tension, 36,400, 34,600; 
32,900 volts delta; 63,000, 60,000, 57,- 
000 volts star; and low tension, 6,900, 
6,600, 6,300 volts delta. The transfor- 
mers mentioned are fitted with relief 
The transformers in the Griffin 


valves. 





























SWITCHING 





TOWER AT 





ling wires are sagged between same 
to a point at which their elasticity is 
least affected. 
twenty-five feet at the center, but in no 
case do they drop within less than twen- 


These sags average about 


ty teet from the ground. The clearance 
between line wires is 7 feet 6 inches. A 
copper-clad steel ground wire is carried 


on the center pinnacle and grounded at 
each tower. 





BIBB. 


TELEPHONE SYSTEM. 
The company has installed on _ its 
transmission towers a telephone system, 
the wiring of which is amply transposed 
so as to insure good voice transmission. 
The system is also elaborately protected 
Substan- 
tial booths with permanently installed 
telephone instruments are located at nu- 


against lightning discharges. 


merous points along the transmission 





FORSYTH SUBSTATION. 








station are four sixty-cyele, 750-kilovolt- 
ampere instruments of the same type. 

All the 
transformers are mounted in boiler-iron 
tanks which are fitted with wheels to fa- 
cilitate moving the transformers. The 
transformers are all of the shell type. 
The brass cooling coils will safely stand 
250 pounds per square inch. 

In the Forsyth substation there are 


oil-insulated water-cooled 
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four sixty-cycle, 200-kilovolt-ampere 
self-cooled 
transformers of the core type. The high- 
tension side is wound for 36,400 volts 
and insulated for star connection to give 
63,000 volts: the 


for 6,900 volts. 


single-phase __ oil-insulated 


low-tension is wound 


The 


with a 


transformer is 


mounted in a ease corrugated 
sheet-steel wall with welded seams, east 
into top and bottom castings. 

The high-tension lines are carried 
through the roof by the medium of por- 
celain insulator terminals set on con- 
erete cones, thence through disconnect- 
ing switches to high-tension oil switches 
located on the floor opposite the trans- 
the 


disconnecting 


formers. A bus tie line connects 


two feeder lines through 


switches with the above disconnecting 


switches; the lines: passing through the 
the oil the 


outgoing feeder lines, which are protect- 


busbars, through switch to 


ed by electrolytic lightning arresters 
similar but smaller than those. installed 
on the high-tension lines. 

As in the main power station, a trans- 
runs the 
the 


switchboard immediately opposite. 


former truck length of the 


building between transformers and 


Only three transformers are, of course, 
used in any of the stations, the fourth 


being reserved for emergeney. Provi- 


sions have been made for each station 


whereby an additional bank of trans- 
formers of corresponding capacity may 
be installed that 


this will be done in the very near future. 


and it is understood 
DISTRIBUTION. 

The 

wholesaler ot power, service IS delivered 


to its 


company heing distinetly a 


customers at a pressure of 6,600 
volts, and is measured and paid for ac 
The 


constructs a small brick or concrete com- 


cordingly consumer in all eases 


partment for the accommodation of his 


transformers and _ protective devices. 


For the 


such installations, as likewise to conserve 


purpose of standardization of 
the mutual interests of the consumer and 
the company, the latter has drawn up a 
standard set of setting 
forth the 
as to the general character of and the 


specifications 
company’s recommendations 
minimum apparatus which the consum- 
er should instal! in his transformer sta- 
tion. copies of which specifications are 
furnished to the prospective consum- 
er together with plans showing suggest- 
ed design of the station and layout of 
apparatus therein. 

In the power 
consulting engineer is usually retained 
by the consumer, but in the case of the 


ease of large users, a 


ELECTRICAL 








REVIEW AND WESTERN 
smaller consumers of power, who do not 
or cannot afford to retain an engineer, 
The 


company retains skilled engineers, who 


the company lays out the work. 


are always available for this purpose 
and 
they may have trouble with any of their 


also to aid consumers whenever 
electrical equipments. 
The market 


Georgia is a very fertile one. 


Central 
Outside 
of this fact, the business offered is of 


for power in 


a much more desirable nature than that 
obtained in many other localities; that is 
to say, whereas in many sections of the 
South, the power business consists en- 
tirely of cotton mills, in others, furni- 
ture factories, in others, knitting mills, 
ete., the business in Central Georgia is 
of a diversified nature consisting of cot- 
ton mills, knitting mills, cotton-seed oil 
mills, wood-working mills, railway 
plants, fertilizer plants, breweries, flour 
mills, brick plants, packing plants, ete. 
As ean be readily appreciated with this 
the 
company is in a position to build up a 


varied class of business offering, 
very enviable load-factor. 

An important feature about the de- 
velopment is the fact that although the 
plant has only been in operation about 
already 


10,000 
horsepower of electrical energy, most of 


six months, contracts have 


been written for upwards of 
which is already connected and being 
served from the system. Indeed it is 
expected that before the end of the pres- 
the 
quire the installation of the two remain- 


ent year, business written will re- 
ing generators in the power house and 
doubling of the transformer capacity in 
the different substations. 
Greene & 
the consulting en- 
White & Company, 
were the supervising en- 


Lockwood, Company, of 


Boston, Mass., were 
gineers, while J. G. 
of New York, 
The general manager of the 
is J. J. 
the special engineering features were 
his. The 
throughout by Mr. Cagney, 
stated that its organization is an exam- 
ple of efficiency in every one of its de- 


gineers. 
company Cagney, and many of 


company was systematized 


and it is 


partments. 
—— 

Electric and Gas Lamps in Germany. 

Aceording to the statement of Gen- 
eral Secretary G. Dettmar before the 
recent convention of the German Soci- 
ety of Electrical Engineers, held at Mu- 
nich, there are 50,000,000 incandescent 
lamps in use in Germany and 2,000,000 
are lamps, while there are only 25,000,- 
000 gas lamps. 
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A STUDY OF THE CURRENT 
TRANSFORMER.—I. 


BY P. G. AGNEW. 


INTRODUCTION. 

In an ideal current transformer the 
currents would have a ratio equal to 
the inverse ratio of turns, and the re- 
versed secondary current would be ex- 
actly in phase with the primary cur- 
rent. In the actual transformer neithier 
of these conditions is realized, since an 
appreciable part of the primary current 
is required to excite the core. Hence, the 
ratio of the primary to the secondary 
current is greater than the inverse ra‘io 
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of turns, and the two currents are not 
quite in phase but differ by a small 
angle. A further comnvlication is intro- 
duced by the fact that the flux-density, 
and therefore the core loss and magne- 
tizing current, are functions of the cur- 
rent, so that in general, both ratio and 
phase angle are different for different 
values of the current load. Moreover, 
the impedance of the instruments con- 
nected with the secondary determine, in 
part, the value of the flux, so that the 
whole ratio-current curve may be 
changed by an increase or decrease in 
the impedance connected with the sec 
ondary. 

Fig. 1 shows some typical forms of 
the ratio-current curves of current trans- 


formers, the ordinates being the ratios 
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FIG, 2.—TYPICAL PHASE-ANGLE CURVE 


(primary to secondary) expressed in pcr 
cent of nominal values. Fig. 2 shows « 
few typical phase-angle curves, the ord 

nates being the angles by which the r 

versed secondary current leads the pri 
mary. These curves, as well as those 
for the ratios, are plotted from actually 
determined values. 
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It will be seen that both the ratio and 
the phase-angle eurves tend to become 
horizontal straight lines near full load, 
and that they rise more rapidly toward 
It is 
nteresting fact that both types of 


the low-current end of the curve. 
an 
s should be so very .similar in 
- general shape. 
though during a 


e in the testing of transformers 


considerable ex- 


| been noticed that many trans- 
rs showed a tendency to turn down 
| of up at the extreme low-current 
the ratio curve, these cases had 
issed over with the idea that they 
to 
the 


inaccuracies of 
difficulties 


robably .due 


ement, since in 





x COMPUTED POINTS. 
O OBSERVED POINTS. | 








40 
% FULL LOAD SEC. AMPS. 


RATIO CURVES 
FORMER F. 


OF TRANS- 


Mh 
at 
of full load are very great. 
95 


¢ measurements of high accuracy 
rrents below about twenty per cent 
However, 


} shows the and 60-cyele ratio 
s of a transformer exhibiting un- 
and remarkable characteristics. It 
e seen that at sixty eyeles with the 
impedance load used, the ratio in- 

ses with increasing current through- 

the entire range from five per cent 
ated load to full load. At twenty- 

‘yeles the ratio increases with in- 
asing current from the value at low- 
ent load to a maximum at approxi- 
tely half load and then gradually de- 
ises to full load. 

the sixty-cycle the total 
in the ratio from ten per cent 


curve, 





| x COMPUTED POINTS. 
OOBSERVED POINTS. 








% FULL LOAD SEC. AMPS. 
PHASE-ANGLE CURVES OF TRANS 
FORMER F. 
ull load is 0.23 per cent, a quantity 
it ten times as great as the sensibil- 
of the method used, if averaged over 
whole range. The experimental evi- 
‘e that the twenty-five-cycle curve 


sed through a maximum was equally 


d. The direct determinations are in- 
ited by cireles, all lying on the curves 
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AND WESTERN 
in Fig. 3. The points indicated by 
crosses are computed values which will 
be discussed later. It seemed important 
to determine, if possible, whether there 
might theoretical the 
method of measurements used, or, if not, 


be errors in 


\gh2 


6 tiRy 





> 


IN METHOD 
AND PHASE 


FIG. 5. 
OF 


VECTOR RELATIONS 
MEASURING RATIO 
ANGLE. 


whether some light might not be thrown 
upon the nature of the iron losses at 
such low fiux-densities are used in 
their 


as 


current transformers, and upon 
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Orlich? has described a similar method 
in which a sensitive electrometer is used 
as the detector instead of the electro- 
dynamometer. 
rotating 
commutator with which he uses a direct- 


Robinson® has developed a 


current galvanometer as a detector in 
place of an electrometer or an electro- 
dynamometer. This commutator is driven 
by a synchronous motor and reetifies the 
quadrature component @ so that it may 
be measured by means of a direct-cur- 
rent galvanometer with all the requi- 
site sensibility. The form-factor enters 
into the reduction of the results. 

This 


heen 


method 
Sharp 


rotating-commutator 
has further developed by 


-€ 
os 


-~ 








FIG. 6.—VECTOR DIAGRAM OF 


possible effect on the ratio and phase 
angle of the instruments. 
RATIO 


DETERMINING AND 


ANGLE. 


METHODS FOR 
PHASE 
The most accurate methods for the 

measurement of ratio and phase angle 

are null methods, depending upon the 
potentiometer principle. The electromo- 
tive forces at the terminals of two non- 
inductive shunts placed in the primary 
and secondary, respectively, are opposed ; 
and the of the secondary 
shunt is adjusted until the in-phase com- 
ponent of the 
zero. The current relations are 
shown in Fig. 5, where 7, PR, and J, R, 


resistance 
resulting electromotive 


force is 


are the electromotive forces, ? the phase 
angle, and Q the quadrature component 
of the force. 


resultant electromotive 


CURRENT 


TRANSFORMER ON INDUCTIVE LOAD 


and Crawford,* who have also used a 
mutual inductance in the secondary to 
reduce the measurement of the quadra- 
ture component Q to a null method. 
They have also suggested a method of 
using a mutual inductance instead of 
the shunts in primary and _ secondary 
circuits. 
CALCULATION OF RATIO AND PHASE ANGLE. 
Fig. 6 is a vector diagram of the cur- 
rent transformer. If we let 
 — 
I, 
J,—secondary current, 


w= 


flux, 
= primary current, 


secondary electromotive force, 

ratio of turns of secondary to turns 
of primary, 

# — phase angle of secondary circuit, 


4 — phase angle of transformer, 


ni, 


To me, h 





FIG. 7.—VECTOR DIAGRAM OF 


The method in use at the Bureau of 


Standards is to place the series coil of an 
electrodynamometer in series with the 
primary shunt, and use the moving coil 
as a detector for setting the in-phase 
component of the resultant at zero.’ 


1For a complete description of this method 
together with a derivation of the equations, 
see Agnew and Fitch, Bulletin of Bureau oj} 
Standards, 6, p. 292, 1909; Reprint No. 130. 


CURREN 


y 


—_> 


F 


TRANSFORMER. ON NONINDUCTIVE LOAD. 


M - 


F — core-loss component of exciting cur- 


magnetizing current, 


rent, 
# = 
then we may consider that the flux ® 


E, 


ratio of currents, 


induces the electromotive foree in 
2Elektrotechnische Zeitschrift, 30, p, 468; 1909. 
*Trans, Amer. Inst, Elec. Eng., 28, p. 1005; 1909. 


*Proc. Amer. Inst. Elec, Eng., 29, p. 1207; 1910. 
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the secondary, giving rise to 7, in the 
secondary and requiring a component in 
the primary opposite in phase and equal 
tonl 

But in order to maintain the flux the 
primary also has to furnish a magnetiz- 
VW in phase with the flux, 


in magnitude. 


ing current 
eore-loss ecurrent F opposite in 
Hence, the total primary 


M, and F, 


taken in proper phase relations. 


and a 
phase to E 
eurrent is made up of n J,, 


By projecting the vectors on the line 
n I, and also perpendicular to it, it may 
he shown that with a close degree of 
approximation 


M sin F cos (1) 


R 
and 
M cos ¢ F sin o 
nIe 
In case the load is non-inductive, 


fan e 


sin 6 = 0 and cos ] 

reduce to the forms 

R n F '# (3) 
lan ? VU nl, (4) 


and the vector diagram takes the simple 


and and (2) 


form shown in Fig. 7, from which it is 
that the 
will determine the phase angle, but has 
little effect the 


determine 


magnetizing current M 


seen 
ratio, while 
the 

upon 


very 
the 
having practically no effect 


upon 
ratio, 
the 


core loss will 
phase angle 

The eore-loss current, the magnetizing 
current and the total exciting current at 
twenty-five cycles for transformer F are 
shown in Fig. 9, and the same quanti- 
ties for a frequency of sixty eyeles in 
Fig. 10 


hy a special method, the field coil of a 


These were measured directly 


dynamometer being excited by a current 
whose phase was adjustable, while the 
electromotive force at the terminals of a 
shunt through which the exeiting cur- 
rent passed was applied to the moving 
coil. This allowed each component of the 
exciting current to be measured separ- 
ately. 

The 
puted from this data and the results are 


ratio and phase angle were com- 


indicated by the crosses in Figs. 3 and 4. 
The core losses at both twenty-five and 
The 


the constants of the trans- 


sixty cyeles are plotted in Fig. 5. 
following are 
former. 

NSTANTS OF 


TRANSFORMERS 
primary turns 25 

Number of secondary turns 196 
Rated currents 40 and 5 amperes. 
Secondary resistance 0.51 ohm. 

Resistance of connected load 0.17 ohm 
Inductance of connected load 0.08 millihenry. 
Maximum flux at 60 cycles, 290 maxwells. 
Maximum flux at 25 cycles, 700 maxwells. 


It will be seen that the agreement be- 
tween measured and computed values is 


Number 


very good, especially in the ease of the 


ELECTRICAL 


REVIEW 


sixty-cyele curve, where the conditions 
are more favorable. The greatest dis- 
erepancy in the range from tenth to full 
load is but one part in three thousand. 
Of course, the possibility of the same 
error entering into both measurements 
is to be considered, as, for example, 
errors due to wave distortion. 

A check measurement of the ratio by 
an entirely different method was made, 
using the Northrup hot-wire comparator 
as a transfer instrument by which the 
ratio of the two currents was referred 
to the ratio of the readings of two po- 
tentiometers on direct current. 

The average of ten measurements gave 
the same ratio to the last figure (one 
part in eight thousand) at full load as 
was found by the two-dynamometer null 


method. It is very difficult to see how 
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FIG. 8.—CORE LOSS OF TRANSFORMER F. 


the could enter into two 


such radically different methods of meas- 


Same error 
urement, and as it will be shown that the 
distortion is negligible, it must be con- 
cluded that the 
found for transformer F are correct. 

But 
observed and computed values indicates 


forms of ratio curves 


so close an agreement between 
that there must be some simple theo- 
retical the nature 
of the iron losses and the slope of the 


connection between 

ratio curve. 

CONDITIONS FOR LINEAR RATIO AND PHASE- 
ANGLE CURVES. 

Such a relation may easily be shown 
to exist if we assume that the total iron 
losses may be expressed in the Steinmetz 
form 

W KB (5) 
where 

W — total iron loss in watts, 

B = maximum flux-density, 

c, K = constants for a given transformer 
at a given frequency. 

If c be assumed to be rigorously con- 

be shown that the ratio 


stant, it can 
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will increase with increasing secondary 
and it 
current 


eurrent when c is greater than 2, 
will decrease with increasing 
when c is less than 2, provided the see. 
ondary circuit is non-inductive. For by 
(3) 
R=—n+ F/I, 

where F is the core-loss component of 
the exciting current and the term /’/], 
represents the departure from the ratio 
of turns. Both the current and the 
voltage may be taken as proportioned to 
flux. If E, 


ondary voltage, then since F 


the ‘maximum is the see. 
is mieas- 
ured in the primary and £, in the see. 
ondary we have 
F=-n W/E, 
and 
BK, 
Therefore 
E nw 
Io Ki BE2 
nw 
Ki Keb" 
Henee from (5) and (6) 


nw 
Ki bK2B 


nK BS 
K 1 Ke B 


n+ K,B°* 


K,B°? 


dR , , 
dB K, (¢ 
But again, since J, is proportional to B, 
dR 
dle 
This will be positive if ¢ is greater than 


K, (ec — 2) ies 5) 


2, and negative if it is less than 2. 
Hence, if the exponent c for the total 
iron losses is equal to 2, the ratio curve 
becomes a horizontal straight line. If 
we assume the eddy-current loss to vary 
as B*, then the 
apply to the hysteretic exponent alone. 

Some interesting relations connecting 
the shape of the ratio curve with the 
exponent, if the latter be treated as a 
constant, may be brought out by a de- 
Since the 


same conclusions will 


velopment of equation (8). 
flux may be taken as proportional to the 
current this may be written 

dR 

dle 
To get the curvature we should, strictly, 
differentiate this with 
length of the curve, but since the curve 
for ap- 


proximate values, differentiate in respect 


K. (c ” 2) i. 


respect to the 


is nearly horizontal we may, 
to IZ, instead. 
@R 
dl," 
So that we have 
Ratio —n+KI,* 
Slope K (c—2)1,°° 
Curvature = K (ec — 2) (ce — 3) I," 
From the last of these equations it may 


K, (e —2) (e—3) 1,° : 
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he seen that the ratio curve will be a 
straight line (zero curvature) only when 
c= Zorc=3. 


The matter is summarized in the follow- 


ing table. 
TABLE I. 

Curva- 

Slope. ture. 


Ratio 

Curve. 
Slopes down; concave up 
Horizontal straight line 
Slopes up; concave down 
Slopes up; straight line 
Slopes up; concave up 


first case is the usual one, wel! 


ELECTRICAL REVIEW 


AND WESTERN 


The simple theory as here outlined for 
a constant exponent is unable to account 
which the ratio passes 
through a maximum, as is the case with 
the twenty-five-cycle curve for trans- 
former F (Fig. 3). The slope of this 
eurve will be computed from the re- 
sults of a more general treatment which 
will be given later. 

It is seen from the factor J, **, which 
enters the expression for the curvature, 


for a ease in 


4 
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ments. Moreover, a more serious diffi- 
culty lies in the determination of the ex- 
ponent when the latter is not a constant, 
and the variation is greater at the low 
flux-densities used in the current trans- 
former. 

THE SLOPE OF THE CURVE DETER- 

MINED BY THE RATIO OF VARIATION. 


RATIO 


It has become usual to consider the 
Steinmetz exponent as varying slightly, 
as it is well known that the simple equa- 
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RATIO OF VARIATION FOR CORE LOSS OF TRANS- 


FORMER F. 


strated by the typical curve of Fig. 1. 
While the straight line of the second case 
lias never been completely realized, it is 
approached very nearly in some high- 
grade transformers with low impedance 
load (compare the lower curve of Fig. 
1). The third case of an upward sloping 
coneave downward, is illustrated 
by the sixty-eyele curve for transformer 
F (Fig. 3). Neither of the last two 
cases has ever been observed. 


curve, 


80 100 


FIG. 


that the curvature will in general de- 
crease with eurrent. The 
typical ratio curve (see Fig. 1) slepes 
down, is concave up, and the curvature 
decreases with increasing current, all of 
which are predicted by theory for the 
case of an exponent less than 2. 

While the case of an assumed constant 
exponent thus agrees qualitatively with 
the experimental facts, it is quantita- 
tively insufficient for precise measure- 


increasing 


12.—EXPONENT 


% FULL LOAD sxc. CURRENT 
AND RATIO OF VARIATION FOR TRANS- 
FORMER F. 

tion with a constant exponent will not 
accurately values. 
But it has been pointed out in a pre- 
vious article that unless the exponent 
is actually constant the methods for de- 
termining it fail to give an exponent at 
all, the quantity actually given by these 
methods being the slope of the curve ob- 
tained by plotting W against B on log- 
arithmie paper, and the suggestion has: 
been made that this quantity should be 


represent observed 
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ealled the ‘‘ratio of variation,’’ sinee it 
is the ratio of the percentage change in 
W due to a percentage variation in B. 
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See 

Evectricisn for July 15, page 114.) 
The ratio of variation and the actual 
exponent may have very different values 
in actual cases, but are identical when 


the exponent Is constant 

The previous statement of the depend 
ence of the slope of the ratio curve upon 
the value of a constant exponent holds 
in exaetly the same way for the general 
a variable exponent if the ratio 


the ex 


ecuse of 


of variation be substituted for 


In fact, the development may 


ponent 
be made without assuming any empirical 
relation between the flux and the total 
loss. By equation (3 

R n+F/I 


where I’ is the ratio, » is the number of 
turns and F' the core-loss component of 
the exeiting current. If W is the core 
loss, E,, E 


voltages, and 7 


the primary and secondary 


the secondary resistance, 


then 
KF W E nw E nw rl ) 
and the ratio becomes 
R n rnW/rl 
Differentiating, 
dW og dw 
dRon Tedhy ~ ww , 
dl Yo I role dle ne 
I 
Replacing FF trom (9 
dw 
dR F vv 2 10) 
dl I dl 
1 
The fraction within the parenthesis 1s 
the ratio of variation of the eore loss 
with respect to the current, but since 
the current is proportional to the flux, 
this is the same as the ratio of variati 
with respect to the flux Hence we may 
also write 
dw 
dR OF 7. 11 
dl I dB 
B 
Kither 10) or (1] shows that the 
ratio of a current transformer will rise 
with increasing current when the ratio 


of variation is greater than 2, and that 


it decreases with inereasing current 
when the ratio of variation is less than 
2. This latter is, as already stated, 


almost universally the case 

That the experimental results obtained 
from the measurements of transformer F 
verify this conclusion may be seen from 
curves of 


a comparison of the ratio 


the curves of the ratio of 


Figs. 11 12. 


with 


‘: 9 
‘lg. 9 


and At sixty 


variation of 
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cycles the ratio curve slopes upward 
throughout its length, and in agreement 
this the 


greater than 2 over the whole range. In 


with ratio of variation is 
the curve at twenty-five cycles the ratio 
increases to half load and then slowly 
decreases to full load, while in agreement 
with this the ratio of variation is greater 
than 2 for low currents and less than 2 
for the larger currents, passing through 
the value 2 at approximately half load. 

To test equation (10) quantitatively 
this 
transformer from the quantities plotted 


Table Il has been computed for 


in the figures referred to. 


TABLE I.—SLOPE OF RATIO CURVE. IN 








PERCENTAGE CHANGE OF RATIO PER 
AMPERE 
Secondary 60 Cycles 25 Cycles 
Cur Calcu- Calcu 
rent lated Observed lated Observed. 
l 0.09 +0.09 +0). 27 +0.09 
06 4 O4 } 04 +. .04 
> 00 .00 
4 05 + 03 02 02 
{ O° 02 O07 05 
4 Oo] j 01 09 07 
With the exception of the value for 
one ampere at twenty-five cycles the 
z20 T » —— 
anil 
> 
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SEC. VOLTS 


LOSS AND RATIO OF VARIA 


TRANSFORMER G 


CORE 


TION FOR 


agreement is extremely — satisfactory. 
The discrepancy at the one point is due 
to the great difficulty in obtaining suf- 
ficiently accurate determinations of both 
the the 


loads. In agreement at cone 


the core loss at low 


the 


ratio and 
fact, 


ampere and sixty eyecles must be regard- 


ed as accidental. 


In Fig. 13 the loss and the ratio of 


variation for the core of a power trans- 
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former, designated as transformer G, 
are plotted for low fiux-densities, the 


997 


maximum value reached being 235 


gausses. The ratio 0° variation decreases 
from slightly over 2 at low voltage to 
slightly less than 2 at the highest voltage 
shown. When tested as a current trans- 
former it gave a very flat curve as would 
be predicted from theory, and actually 
but the 
very few 


passed through a maximum; 
change in ratio was only a 
hundredths of a per cent. 

\ few other cases have been found 
the 


slightly greater than 


ratio of variation was 


2 at low flux-densi- 


in which 


ties, but no other case has been found in 
which the phenomenon of the ratio of 
transformation increasing with the eur- 
rent was anywhere nearly as pronoune:d 
as with transformer F’. 

(To be 


continued.) 


->-s? 


The Electrical Section of the Bureau 
of Mines.' 

The electrical section of the Bureau 
of Mines was organized in 1909 to in- 
vestigate the which 
electricity is used underground, in or- 
der to obtain data that will be of as- 
sistance to those state officials who have 
charge of the regulation and inspection 
of mines and to all who use or manu- 


conditions under 


facture electrical mining equipment. 
The section is part of the mining ex- 
periment station of the Bureau at 
Pittsburg, Pa. 

It is the purpose of the section to at 
discover the causes of acci 
the electricity in 
and to the 


hake 


tempt to 


dents from use of 


mines suggest means for 
prevention of such accidents; to 
tests of the safety of electrical equip 
ment under conditions most conducive 
to disaster; and to make such tests of 
a general nature as upon tlie 
safety of electricity in mines, aecidents 
attributed 

Although the function of the seetio: 
is to investigate and test rather tha: 
to develop, facts that will be of val 


to those designing equipment are con- 


bear 


to electrical causes, ete. 


tinually being learned in the process « 


testing and are always at the dispos 
of interested persons. 

Bulletins will be issued from time t 
time describing the tests made and tl 


results obtained. The section is always 
ready to diseuss, by correspondence or 
by conference at the Pittsburg station. 
the 
caused by electricity, 


accidents 


results of 


relating to 
the 


problems 


1 From Technical Paper No. 4 of the Bureau 
of Mines, by H. H. Clark 














tests, or the means and methods of 
safeguarding underground electrical 
equipment, 

The laboratory is provided with a 
six-panel switchboard for the control 
\{ transformers, generators, and cir- 
cuits: a complete equipment of alter- 


nating-current and direct-current volt- 
meters and ammeters; an outfit for 
measuring insulation resistance up to 
80,000 megohms; a five-kilowatt high- 


potential testing transformer, the volt- 
age which can be gradually varied 
up to 30,000 volts; a Wheatstone 
bridge; rheostats; and miscellaneous 
tools and supplies. 

There are two galleries for testing 
electrical equipment in the presence of 
ras. The larger testing gallery is a tube 
designed to represent a short section 
of » mine entry. It is erected outside 
the laboratory and consists of a eylin- 
dri shell of boiler iron 30 feet long 
and 10 feet in diameter, laid horizon- 
tally upon a eonerete bed and partly 
tilled with eonerete to form a floor upon 
which apparatus can be set up for test. 
At 7.5 feet from either end, the cylin- 
der can be stopped off with diaphragms 
of heavy paper, which relieve the pres- 
sure from explosions before it becomes 
dungerously heavy. After the dia- 
pliragms are in place the gallery can 
be entered through a manhole cut in 
the side of the shell between the heads. 
lleavy plate-glass windows are set in 
the sides of the gallery. 

\ large motor-driven centrifugal fan 
uixes and cireulates the gas and air, 
und a special device has been developed 


to indicate the percentage of gas in 
the mixtures. Tests of explosion-proof 


motors, explosion-proof switches, and 
other large apparatus are made in this 
gallery. 

\ gallery or testing tube for investi- 
galing the ignition of coal dust by elee- 
tricity is now being designed and will 


be constructed shortly. This gallery 


Will be similar in most respects to those 
eady described, but will differ in a 
details. 


he Bureau has made a few prelim- 

Y investigations, the most impor- 
of which are an investigation as 

the danger of gas ignition by the 
indicators of inelosed fuses, and an in- 
vestigation as to the danger of gas 
ignition by ineandescent lamps when 
broken in gaseous atmospheres. The 
preliminary investigation showed that 
certain sizes of incandescent lamps, 
when broken, ignite surrounding ex- 
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plosive mixtures of gas and air. The 
tests now under way will determine the 
factor of safety of such lamps as have 
not caused ignition in previous experi- 
ments. 

In making tests of incandescent 
lamps they are placed in a gas-tight 
receptacle filled with a mixture of gas 
and air combined in proportions most 
sensitive to ignition. The lamps are 
lighted and the filaments are brought 
into contact with the gaseous mixture 
in three ways, as follows: 

(a) By smashing the bulbs com- 
pletely, which brings the mixture in 
contact with broken filaments. 

(b) By snipping off the tips, which 
usually does not break the filaments, as 
the velocity of the entering gas is less 
than in (a). 

(c) By puncturing a small hole in 
the necks of the bulbs, which prevents 
the entering gas from impinging di- 
rectly upon the filaments and therefore 
rarely breaks them. 

Such lamps as do not ignite the mix- 
tures under normal conditions are fur- 
ther tested by increasing the tempera- 
ture of their filaments until explosion 
follows the breaking of the lamps. A 
comparison of the excess energy re- 
quired in any ease gives a good indi- 
cation of the relative safety of the 
lamp. 

Explosion-proof switches and explo- 
sion-proof motors are tested in the 
same way, as the flame-proof quality of 
the casings is in each ease the point 
at issue. 

In testing explosion-proof apparatus 
the casings are completely filled with 
various mixtures of gas and air and 
completely surrounded by a mixture of 
the same constituents combined in pro- 
portions most sensitive to ignition. The 
mixture within the casing is exploded 
by an electric spark, and the character 
and extent of the discharged fiames, 
and their action upon the surrounding 
gas, are noted. 

TESTS OF INCLOSED CARTRIDGE FUSES IN 
EXPLOSIVE GAS. 

As a part of the investigation of the 
causes of mine explosions, authorized 
by Congress in May, 1908, the Secretary 
of the Interior decided that a careful 
examination should be made of the va- 
rious inclosed electric fuses used in min- 
ing operations with a view to ‘deter- 
mining how far these fuses, when in- 
stalled for service in gaseous atmos- 
pheres, might be responsible for the 
oecurrence of disasters. 
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With this in view, a letter was sent 
by the Director of the United States 
Geological Survey on July 8, 1909, to 
the manufacturers of fuses in the 
United States, setting forth the con- 
ditions under which such fuses would 
be examined and the nature of the tests 
to which they would be subjected. 

In response to this communication, . 
applications were received from seven 
different manufacturers, who submitted 
samples of their product for test. The 
fuses tested were standard N. E. C. 
cartridge fuses of the indicator type, 
varying in size from 30 amperes, 250 
volts, to 100 amperes, 600 volts. 

There are two elements of danger at- 
tending the action of such fuses in the 
presence of inflammable mixtures of 
gas and air, namely: (a) the action of 
the indicators located on the external 
surface of the shell; these, when the 
fuse acts, may, by giving out sparks 
or otherwise, ignite the explosive mix- 
ture; (b) the blowing of hot gas and 
jets of flame through the relief ports 
of the fuses by the energy released 
within the shell. 

The generating capacity available 
for making the tests was sufficient to 
test only the indicators of the fuses to 
a satisfactory limit. Although, there- 
fore, the tests proved the dangerous 
character of the indicators, they can 
not be considered conclusive as to the 
safety of the relief ports. The avail- 
able generating capacity also limited 
the tests to fuses having a capacity 
of 100 amperes or less in both 250 and 
600-volt sizes. The conditions were 
about as severe as those in a large per- 
centage of the mine installations of the 
present day. 

Seven different brands of fuses were 
tested. All made use of a fine wire which 
was burnt off when the fuse acted. The 
details of the indicator devices are given 
below. 

Brand No. 1.—The indicating wire of 
this brand was led through a pinch of 
inflammable powder placed upon the out- 
er surface of the shell and covered by 
a paper label. When the fuse acted the 
burning of the indicator wire ignited 
the powder, which burned a hole in the 
paper. 

Brand No. 2.—The indicator of this 
brand was similar to that of brand No. 
1, but had more powder under the paper 
label. 

Brand No. 3.—The indicating wire of 
this brand was led across a circular white 
paper dot placed upon the outer surface 
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of the shell 
a paper label except 
the dot. When the fuse acted the wire 
burned off and left the dot clear. 

Brand No. 4.—The this 
was similar to that of brand No. 


The wire was covered by 


where it crossed 


indicator of 
brand 
3, but the indicator wire was led under 
the 


acted, burned and exposed the shell of 


the paper dot which, when fuse 
the fuse 
Brand No. 5 


this brand was led through a small quan- 


The indicating wire of 


tity of inflammable material held in a 
little hole in one of the brass caps. When 
the fuse acted this material burned and 
left a black spot upon the brass eap. 
Brand No. 6 


this brand was led through an explosive 


The indicating wire of 


wad sunk into the fuse shell and covered 
by wire gauze and a disk of leather or 
When 
the disk was blown out of place. 
Brand No. 7 This had 
types of both of which 


similar material the fuse acted 


brand two 
indicators, de- 
pended upon the action of a spring re- 
leased by the burning of the indicator 
wire. 

The 
clips or holders and placed inside a gas- 
box that 


18 inches. 


were mounted in standard 


fuses 


tight. boiler-iron measured 24 


by 18 by This box was pro- 
vided with means for admitting any de- 
The electrical 


connections were so made that by throw 


sired percentage of gas. 


ing a single switch the full potential of 
250 or 600 volts was thrown directly 
across two fuses in series. 

The results of the tests are summarized 
in the table 


RESULTS OF TESTS OF INCLOSED CART- 
RIDGE FUSES 
Cause of Explosion 
Per- 
centages 
nde Blowing of 
T Indi- at explo- 
ined cator. port 
l ; 6 
1° 
{ 
13 
l 
l 


conelusions from the results 


The 
these 
] One or 


tests are as follows: 


the 


ignited the gas, 


more sizes of all 


fuses tested 


brands of 


althongh in varying degrees. Two 


brands ignited the gas but once; three 
brands ignited it in more than fifty per 
cent of the trials. 

2) The principal source of danger 
in fuses as they are now designed is the 
device for indicating whether or not a 
fuse has acted 
3) Danger from blowing at the re- 
lief ports will probably develop in some 
and possibly in all brands if tested with 


enough generating capacity. 
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LETTER TO THE EDITOR. 


Public-Corporation Accounting. 
To the Editor: 

Your editorial on ‘‘ Evidence before 
Public-Utility which 
appeared in your issue of June 17, is 


Commissions, ’’ 


a very timely one and ought to sug- 
gest to managers of public-service cor- 
porations the absolute necessity of a 
proper system of accounting. A purely 
commercial set of books is out of place 
because the 


porations is of an industrial nature and 


business of all such ecor- 
demands special accounting. 

I will not here attempt to discuss all 
the advantages of such an accounting 
but wish to refer to it merely as the 
only true and reliable that 
will be helpful to public-utility com- 
missions in establishing just rates. 


evidence 


The practice of supervising and con- 
trolling public-service corporations by 
publie-utility commissons has come to 
stay, and I am glad to state that wher- 
have always 


ever established they 


acted in a spirit of fairness towards 
the consuming public and also towards 
the corporation. They have never sup- 
ported the often erroneous contention 
that the 


public think such rates are excessive. 


rates must be lowered when 
This would be resorting to practices 
On the contrary, they 
the for 


their own satisfaction; tliey have the 


ot politicians. 


want to investigate matter 


power to examine witnesses as well as 
books and records in order to come to 
the right conclusions. 

If a corporation can show through 
its capital investment account the orig- 
inal cost of its physical assets; if it 
can produce through a properly kept 
and its vouchers 
the 
new constructions; if it has kept sep- 


construction account 


conclusive evidence as to cost of 
arate maintenance and operating ac- 
counts and thereby is able to show act- 
ual cost of maintaining its plant, roll- 
ing stock, pipes, wires, ete., in proper 
physical condition, as well as cost of 
delivering their 


producing and com- 


modities (be they water, light, heat, 
telephone, transportation, ete.) to the 
consuming public, if all such accounts 
are controlled by and provable through 
its financial accounts, why then the 
commission has at its command the 
most reliable data which it is possible 
to obtain. 

If, on the other 
and records cannot be produced, resort 
must be had to estimating. This means 


the employment of expert accountants, 


hand, such books 


ELECTRICIAN 


Vol. 59—No. 4 


engineers, ete., and proves in the end 
rather expensive to the corporation, 
And while such estimates may be very 
accurate and scientifically correct, and 
based results obtained 


mostly upon 


frem the operation of other similar 
plants, still they are not real, when it 
comes to the corporation whose rates 
are under investigation. 

Another 
for corporations of the latter class will 
be the problem to conduct the manage- 
ment of their plants under conditions 


most serious consideration 


that will make the established new rate 
profitable. The fact of the matter is 
that these corporations have drifted 
away from efficient and scientifie man- 
agement, they have fallen into a certain 
rut, their help is inefficient, their clerks 
are without knowledge of up-to-date 
methods, and every man well posted in 
such matters knows what it means to 
remedy such matters. 

My advice to every such corporation 
that 
way would be to get some one firm of 

their ae- 
better, put 
an experi- 


conducts its business in such a 
accountants to systematize 
counting methods, or still 
their office in charge of 
enced bookkeeper who is familiar with 
industrial accounting, for he will not 
merely install such a system; he will 
also be with them and conduct it for 
them. It must always be remembered 
that a 


inexperienced man will be like a mod- 


good system in charge of an 


ern tool in the hands of a savage; it 
will be of no account. 
A. C. FregutTH 
>--- 
Hoosac Tunnel Inspection. 
& Maine 
two 


took 


news- 


The Railroad 
a party of 
paper men of Massachusetts upon an in- 
spection trip to the Hoosae Tunnel on 
July 11. The features of 


the new electrical system were inspect- 


Boston 


about hundred 


distinctive 


ed, after which dinner was served at 
a North Adams _ hotel. 
Byrnes then pointed out the advantages 
to the railroad of the electrification of 
the Formerly the eapacity of 
the 
the tunnel to 
now it accommodates 1,600 freight ears, 
so that doubled the 
eapacity of the division. The comfort 


of the passengers was also enormous!y 


Vice-presidk it 


tunnel. 
Fitchburg Division was limited 
SOU 


freight ears a da 


electrification has 


increased. 

W. S. Murray, electrical engineer, ex- 
plained the methods employed, and said 
that the new system had proved iis 
efficiency. 








July 22, 1911 
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ill ELEMENTS OF POWER-STATION 
3e- DESIGN.—XXXV. 
ns 
te INTRACTS AND SPECIFICATIONS.—II. 
1s _ . 
d — . « 
BY W. B. GUMP. 
n- ata 
in , — ; 
| : the last installment of this series 
eS) H - > 5 
‘ : June 10, page 1174) the salient feat- 
te | i i 
: ures that should be incorporated into 
In : an : > 
ecoutraets and specifications for the 
‘oO ° > 
supply or erection of power-house 
equipment were discussed, fifteen gen- 
n . : js 
eral precautions being pointed out. 
a en ‘ ‘ ; x ‘ 
f The following is a typical set of pre- 
) ° “a ° 
lininary specifications supplementary 
- ° > 
t to an advertisement for preposals. 
; They bear out the suggestions of brev- 
l- : <= ' ‘ 
h ity and explicitness in the last section. 
rt SPECIFICATIONS 
1] for 
7 Oxe 750-K1LowAtT TuRBO-GENERATOR UNIT 
rT WITH REGULATOR AND ExXcITER, To- 
d GETHER WITH SURFACE CONDENSER AND 
. CONDENSER EQUIPMENT; SAME TO BE 
ERECTED COMPLETE ON FOUNDATIONS 
| PREPARED BY THE CITT OF .iccccceccts 
t ‘ienerator.—The generator to be furnished 
with this equipment must be capable of op- 
erating at full load of seven-hundred-fifty 
(750) true kilowatts at eighty-five (85) per 
cent power-factor for twenty-four (24) hours, 
with a temperature rise not to exceed forty 
(40) degrees centigrade, and to operate for 
twenty-four (24) hours at a one-hundred- 
twenty-five (125) per cent load at eighty- 





five (85) per cent power-factor with a tem- 
perature rise not to exceed fifty (50) de- 
srees centigrade, and to operate at a one- 
hundred-fifty (150) per cent load at eighty- 
five (85) per cent power-factor for a period 
of one (1) hour at a temperature rise not 
) exceed sixty (60) degrees centigrade, in 
either field or armature. 

The above specified outputs are to be in 
true kilowatts at eighty-five (85) per cent 
»wer-factor. 

irmature Coils. All bidders must include 
with the generator and exciter twelve (12) 
per cent extra armature coils for each, to 
’ kept in stock for emergencies. Price on 
hese coils to be quoted separately. 

F-xciter. The exciter must be able to give 

its normal speed sufficient voltage and 
current to excite the generator when oper- 
ited at the maximum overload and at fifty 
(50) per cent power-factor. 

Condenser. The condenser is to be of the 
urface type with cylindrical shell contain- 
ing 2,400 square feet of cooling surface, con- 
sisting of five-eighths (5¢”) inch cold-drawn, 
No. 18 gauge, seamless brass tubes. Same 
are to be secured in brass tube plates with 
suitable ferrules and the highest grade pack- 
ng for this work. 

lir Pump. The air pump is to be of the 
triplex vertical type, electrically driven, and 







































to be of sufficient capacity to handle all 
water of condensation and deliver same to 


the hot well, which will be approximately 
fifteen (15) feet above the bottom of the 
condenser. 


The circulating pump 
to be one of the best designed centrifugal 
type and of sufficient capacity to deliver 
ample circulating water, taking.same at a 
lift of not more than two (2) feet and de- 
livering same against a head not to exceed 
forty (40) feet. Same to be electrically 
driven. 

Motors. Motors to be furnished for driving 
the air and circulating pumps are to be 
three (3) phase, sixty (60) cycle, four-hun- 
dred-forty (440) volts, and are to be of the 
best design and manufacture. The make of 
the motors to be optional with the purchas- 
er, that is, the purchaser is to have the 
choice of the best motors of the above type 
in the market, and any difference in price 
of the different makes must be stated in 
bid. 

Connections. The City of 
is to make connections for supplying steam 
to the turbine and also to run exhaust pipe 
from the automatic back-pressure valve, 
which is to be furnished with the equip- 
ment; also, to run all wires for connecting 
the motors for driving the auxiliary appara- 
tus. 

Temperature. The temperature of the in- 
jection water during the summer months 
averages seventy-six (76) to seventy-eight 
(78) degrees Fahrenheit, and is cooled by 
means of cooling tower. 

Guarantee. Bidders will be required to 
guarantee water consumption per kilowatt- 
hour. when operated at a steam pressure of 
one hundred eighty (180) pounds per square 
inch at the throttle. carrying a superheat of 
seventy-five (75) degrees Fahrenheit with 
a vacuum of twenty-six (26) inches at the 
exhaust flange. 

The generator proposed must not have a 
lower efficiency than ninety-two (92) per 
cent at fiftv (50) ner cent load. ninety-three 
and one-half (93.5) per cent at seventy-five 
(75) per cent load, ninety-four and _ four- 
tenths (94.4) per cent at one hundred (100) 
per cent load, and ninety-four and _ four- 
tenths (94.4) per cent at one-hundred-twen- 
ty-five (125) per cent load. 

The equipment proposed is to be complete 
in every detail, is to be guaranteed free 
from defective design. workmanship and 
material for a period of one year from date 
of acceptance. and is to be turned over to 
the City in a first-class operating condition. 

It is required that the turbine set be op- 
erated at least thirty (30) days before ac- 
ceptance, under the direction of the party 
furnishing same. 

It is not desired to build cooling towers 
for greater vacuum than twenty-six (26) 
inches of mercury, therefore, in making effi- 
ciency guarantees, it must be based on 
twenty-six (26) inches of mercury. 

Inspection. All apparatus. materials and 
workmanship shall be of the best quality 
and shall be subject to inspection and ap- 
proval of the general manager of the Munic- 
ipal Lighting Works Department, who shall 
have the right to reject any apparatus, mate- 
rials or work which, in his opinion, do not 
come up to the requirements of these speci- 
fications. 


Circulating Pump. 


have control as to 
speci- 


Said manager shall 
the interpretations of drawings and 
fications. 

The 


relating to electrical 


specifications, while 
equipment, 


following 
not 
nevertheless illustrate the general fea- 
tures that should be incorporated into 
all final 
siderable detail necessary in specifying 


specifications and the con- 


the piping of any power station. 
SPECIFICATIONS 
for a 
POWER AND HEATING PLANT. 

PROVISIONS. 
Work to be Done consists in fur- 
material, labor, transportation, 
blocking, apparatus, and 

for building a Steam 
Heating and Ventilating 
Plant, and erecting same in the Owner's 
DFOMISGS OF ...vcveceess Street, 
as per the following specifications, and the 
accompanying plans. 

2. Terms. The term “Owner” when used 


GENERAL 

1. The 
nishing all 
tools, scaffolding, 
utensils necessary 
Power, Lighting, 


herein Gell MRORR. .o2c ccc ccscccvcees tees 
varty of the first part; the term “Architect 
CN. SE cic sekwabeteensvessewess or 


his representative, . 
Consulting Engineer; the term “Contractor 


CN WE bac ccvccdisedtesecesd ene party 
of the second part. 
3. Material and Workmanship. All mate- 


rial is to be new and of the best quality, 
each specially adapted to the services re- 
quired. The workmanship is to be rapid, 
thorough, and first-class in every particular. 
In case any material provided, or any work 
done, shall prove unsatisfactory to the ar- 
chitect, the Contractor will, on being noti- 
fied. immediately remove same, and supply 
in place thereof, other work and material 
satisfactory to the Architect. The spirit as 
well as the letter of these plans and speci- 
fications is to be observed, in order that a 
first-class plant in every particular may be 
secured. ° 

}. Superintendence. At all times during 
construction and erection the work will be 
subject to inspection by the Architect, who 
shall have the power to reject any work 
not in accordance with these plans and 
specifications. 

5. Further Explanation. In case any part 
or particular of the work shall be deficient, 
or not clearly expressed in these plans and 
specifications, the Contractor will apply to 
the Architect for additional drawings and 
explanation, and will carry out the general 
design as directed by the Architect, in a 
thorough manner, as part of the contract. 

6. Conduct of the Work. The Contractor 
will conduct his operations so as not to in- 
terfere with the work of any other contrac- 
tor, and will work in harmony with all oth- 
er workmen on the job. The disposal of 
his tools and material during erection will 
be subject to the approval of the Architect. 
He will remove promptly all debris occa- 
sioned by his work, and leave same in neat 
and finished condition. 

7. Work on Building. The Owner will 
provide space for the apparatus, and access 
to same, and do all other work on the build- 














172 


ing necessary for the proper and complete 
installation of the work herein contracted 
for, such as additional brick, carpenter or 
cement work, supports, braces, cutting and 
other changes. The Contractor shall, how- 
ever, at his own cost, build all necessary 
foundations of concrete and shall make good 
all damages to material, building, or other 
property of the Owner, or of other con 
tractors, or to neighboring premises, or to 
the persons or property of the public, occa- 
sioned by the Contractor or his employees 
in the transportation or erection of the 
work 

8 Ordinances and Restrictions The Con- 
tractor is to comply strictly with all laws, 
ordinances and underwriter’s rules control- 
ling or restricting this class of work in any 
way, both as to the method of conducting 
it and the details of workmanship and de 
sign 

9. Changes. Should it prove necessary or 
desirable to make any changes in,.or addi- 
tions to this work, the Architect may direct 
same in writing, and a fair and equitable 
addition to—or abatement from—the con 
tract price shall be made, the amount to be 
determined by the Architect. Such changes 
shall not modify the obligations of the Con- 
tractor or his sureties in any way. 

M0 Rurtras These plans and specifica 
tions contemplate a complete heating and 
ventilating plant, delivered and erected in 
place, ready for the intended services. No 
extras will be allowed except upon the writ 
Architect 
Delay. In case of any fail 
ure or delay on the part of the Contractor 
in the execution of this work, or any part of 
it, the Owner reserves the right, after hav 
ing once given days notice in writ 
ing to the Contractor of his intention so to 
do, to provide workmen, and to com- 
plete the work, deducting the cost and 
charges thereby occasioned from any sum 
which may be due the Contractor. In case 
these costs and charges exceed the amount 
due the then the Contractor 
shall repay such excess to the Owner 

}2 Beginning and Completing the Work 
rhe work is to be begun without delay and 
rrosecuted diligently and continuously. It 
is to be completed, in accordance with these 
plans have at 
least one engine ready for service by June 
| three engines by July 1, : 
and the work finished in full by September 
l which dates are essential features 
of this contract The Contractor will be 
given access to the building at all reasona 
ble times, and will be allowed reasonable 
and convenient space and facilities for the 
execution of his work He will keep in- 
formed as to the progress being made with 
the construction of the building, and will 
ivail himself of every opportunity to prose- 
cute his work. If he is delayed by reason of 
any construction not being sufficiently ad- 
vanced to permit his work to proceed, then 
the Contractor may be granted an extension 
of time equivalent to the delay so caused: 
provided he Las made a claim to the Archi- 
tect for extension not later than the 
day following the beginning of such delay. 

13. Guarantces The Contractor guaran- 
tees all material and workmanship, and will 
make any repairs without charge, which 
may become necessary within one (1) year 
from acceptance, provided such repairs are 

in tne judgment of the Architect—due to 
any defects in the original material, work 
manship or design. The Contractor guaran- 
tees the efficient and satisfactory operation 
of each part of the werk, as hereinafter 
specified. He will protect the Owner against 
claims for unpaid labor and material, al- 
leged infringement of patent rights, injuries, 
or claims of any nature whatsoever, arising 
from this contract. 

s4. Adccuracy of Data. The data given 
herein, and on the accompanying plans, are 
believed to be reasonably exact, but their 
extreme accuracy is not guaranteed. The 
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Contractor will examine the location care- 
fully, and take such measurements on the 
ground as he may need, and will provide a 
complete plant in working order, ready to 
do the required service. 

15. Questions Arising. Should any ques- 
tions arise during the progress of the work, 
at the acceptance of the plant, or regarding 
settlement, such questions shall be referred 
to the Architect for decision. Should either 
feel aggrieved at such decision, said party 
may appeal to two disinterested parties, one 
chosen by each party to this agreement, and 
in the event of the parties so chosen failing 
to agree, they are to choose a third, the 
decision of two of said referees to be final 
and binding upon both parties. Such deter- 
mination shall be a condition precedent to 
any right or action. If no such appeal is 
taken within thirty (30) days, the decision 
of the Architect shall be conclusive. For 
such arbitration the said Architect and Ref- 
erees shall be allowed reasonable compen- 
sation, the amount thereof to be paid in 
equal parts by the parties hereto. 

16. Bond. At the Owner’s option, the 
Contractor will, within thirty (30) days from 
date of contract, give the Owner a satis- 
factory bond in the sum of one-half the con- 
tract price, conditioned on the full and faith- 
ful execution of the provisions hereof. Such 
bond is to remain in full force and effect 
until one (1) year after acceptance of the 
work 


SPECIFICATIONS IN DETAIL. 


LARGER PIPEWORK APPA- 
RATUS. 

17 General Plans. The work contemplat- 
ed herein covers the steam, exuaust, feed, 
drain, blow-off and other necessary pipe con- 
nections to four 325-horsepower water-tube 
boilers; four 400-horsepower high-speed 
Corliss engines, one air compressor, one 
sprinkler-system pump, three boiler-feed 
pumps, four steam-jet vacuum pumps, two 
oil-burner pumps, two feed-water heaters, 
one domestic-water heater, kitchen and 
other apparatus all in accordance with the 
following specifications, and the accompany- 
ing plans. Saturated steam of about 155 
pounds pressure will be carried on the boil 
and used in engines and pumps. Ex- 
haust steam will be used for heating feed 
water, domestic hot water, and in heating 
system of building. Provision is to be made 
for supplementing this service with live 
steam when necessary. Plugged openings 
for possible future refrigerating machine, 
brine, ice-water and distilled-water pumps, 
and reboilers, are to be left in both steam 
and exhaust mains. 

18. High-Pressure Lines. These will be as 
shown on plans, and will consist of a head- 
er extending through boiler and _ engine 
rooms, with branches to each engine and 
boiler, and to heating system through re- 
ducing valve. There will also be an auxil- 
iary steam header, with connection to each 
boiler, and branches to air compressor, boil- 
er feed, and other pumps, oil tanks, lubri- 
cating system, ete. All high-pressure lines 
are to be designed for a working pressure 
of 160 pounds. 

19. Bent Pipe will be used for engine and 
boiler connection where shown. Same must 
be accurately and neatly finished, uniform 
in section, free from buckles, and must sat- 
isfactorily withstand a heavy hydraulic pres 
sure shop test before shipment. Radius of 
bends must not be less than five times the 
diameter of pipe. To be made of full-weight 
steel pipe and have tangents ac each end as 
long or longer than diameter of pipe. Joints 
at both ends of all bends to be made with 
extra heavy malleable iron or steel flanges. 

20. Kitchen Lines. From point shown on 
plans run a two-inch high-pressure line 
through one and one-quarter inch pressure 
reducer to kitchen on fourth floor, and make 
not exceeding fifteen connections, varying 
in size from three-eighths inch to one inch, 
to kitchen utensils. From each of same 
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make drain connections, from three-eighths 
inch to three-quarter inch in size, through 
separate approved traps, discharging into 
one and one-quarter-inch main drain line 
running to feed-water heaters in _ boiler 
room. 

21. Exhaust Lines. These will be run 
under engine-floor as shown, the individual 
lines from the various engines and pumps 
combining into one main and running into 
boiler room to feed-water heaters. Provide 
branches to heating system and domestic. 
water heater. Run free exhaust where 
shown, through back-pressure valve, to ex- 
haust head five (5) feet above roof of pent 
house, with branches in attic for heating. 

22. Separators. Furnish and erect con- 
plete four six-inch live-steam separators for 
engines. All to be of the vertical receiv 
pattern, of the , or other 
approved make, with wrought steel shell 
Connect drain from each separator to an 
approved high-pressure steam trap, dis 
charging into two and one-half-inch line run- 
ning to feed-water heaters. Furnish and 
erect in exhaust line, where shown, one 
sixteen-inch horizontal grease extractor of 
the * other approved make 
with covers and drain to blow-off tank 
Traps and connections to the above to be 
of the same size as drain openings in se} 
arators. All traps to be by-passed. 

23. Drip Pockets. Install at end of mair 
header and at riser as shown, drip pockets 
of approved construction, with two-inch out 
lets in bottom. Connect each outlet with a 
two-inch trap of same pattern as described 
in preceding paragraph. Discharge of traps 
to go into line to heaters. 

24. Heaters and Receivers. Furnish 
erect two 600-horsepower size — 
or other approved cast-iron constructio! 
feed-water heaters, each to be provided with 
automatic water regulator, balanced valve 
oil catcher, water column, purifying pans 
induction chamber, leveling device, crane 
for removing head, and traps for drips and 
drains from oil catcher, and overflow, with 
connection to blow-off tank. Bottom sheets 
of heaters, heads and pans, to be of cas 
iron These heaters are also to serve as 
receiving and expansion tanks. Another 
contractor will bring city water supply to a 
point within twenty feet of these heaters, 
and will make all additional connections 
necessary, such as exhaust feed, drain, re- 
turn, and overflow lines, and water supply 
from well-water tank. 

25. Domestic Hot-water Heater. Furnish 
erect and connect where shown, one 

or equivalent automatic water heater, capa- 
blé of heating 1,500 gallons of water per 
hour from 60 to 180 degrees Fahrenheit 
with exhaust steam at atmospheric pressure 
To have adjustable automatic control, and 
thermometer at outlet. Provide connections 
to same from main, also air valve, drip to 
feed-water heaters, and drain to blow-off 
tank. Another contractor will make water 
connections. Provide necessary supports 

26. Boiler-feed Pumps. Provide and erec 
three 714 x 4% x 10-inch duplex pressure 
pattern boiler-feed pumps, of the 
or equivalent make, brass fitted throughou' 
Each to have outside end packed plungers 
and pot valves of composition, designed for 
hot water. Steam cylinders to be covered 
with good non-conducting material and a] 
proved lagging. Pumps to have special fin 
ish throughout. Provide all necessary oi! 
cups, nickel plated; also pet cocks and 
wrenches. Pumps to be guaranteed to op 
erate smoothly at any speed from 5 to 60 
double strokes per minute. 

27. Well Pumping. Furnish and erect it 
present deep well in boiler room, one ap- 
proved compressed-air system of deep-well 
pumping. Furnish and attach necessary air 
and water lines of standard iron pipe, ex- 
tending to proper depth in present well 
which is 350 feet deep, cased with 12-inch 
No. 12 double well casing perforated in wa- 
ter sand at several points. This depth to 
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be such as to insure operation with min- 
m pressure and maximum economy. At- 
, to bottom an approved brass strainer. 
The whole to be capable of delivering at 
least 180 gallons of water per minute, pro- 
yided well will furnish the water. — 

»° Storage Tank. Furnish and erect 
where shown one tank of sheet steel, 7 feet 
diameter by 20 feet long, three-sixteenths 
inch thick, single riveted. Build supports 
for same consisting of saddles resting on 
+wo horizontal “I” beams, the north and 
th ends to be supported on plates in side 
walls. Tank to have manhole complete, and 
one-half-inch tell-tale pipe running from 
, point six inches below top of tank to a 
noint near well. Provide one four-inch 
flanged opening in top (left open) and an- 
other to receive the water supply. From lat- 
run four-inch line to discharge of deep 
well: also run branches to heaters, boiler- 
feed pumps, house and sprinkler systems, 
which two latter lines will be brought into 
ler room by another contractor. 

»9, Air Compressor. Furnish and erect 
where shown with necessary concrete foun- 
dations, one or other ap- 
proved duplex double-acting crank and fiy- 
wheel air compressor, dimensions not less 
than 8x8x8-inch with high-speed governor. 
Compressor to have extra finish throughout 
nd steam cylinders neatly lagged. Furnish 
erect where shown one vertical 
wrought-steel receiver 36 inches diameter by 
60 inches high, with one and one-quarter- 
neh relief valve. Provide two flanged open- 
ines in same of proper size. Also pressure 
uge and drain cocks. Entire system to 
be designed for 100 pounds air pressure, and 
150 pounds steam pressure. Provide auto- 
matie regulator controlling speed so as to 
maintain uniform air pressure. Run suita- 
pipe line from compressor to receiver, 
also line of proper size to deep well; the 
whole plant to be ample for the easy pump- 
ing of at least 180 gallons of water from the 
well per minute. Provide three-quarter-inch 
cold-water lines for jackets of air cylinders, 
discharging into heaters. Other contractors 
vill run remaining air-delivery lines. 

. Pump Connections. All steam pumps 
will have steam connections from auxiliary 
steam header, and exhaust connections to 
main exhaust. Each pump to have suitable 
throttle valve, opening for cylinder lubrica- 
tor and gate or angle valve in exhaust. 
Feed-pump suction to be so arranged that 
the pumps may take their supply from heat- 
ers, heating return lines, storage tank, or 
from city mains direct. Line from feed- 
water heaters to have a thermometer in 
same. Discharge of feed pumps to be con- 
nected to boiler-feed lines, house water 
supply, and sprinkling system. Boiler-feed 
line to have branches to each boiler, with 
stop valves controlled from floor level. An- 
other contractor will bring city water line 
io a point within twenty feet of pumps. 
This contractor will make discharge connec- 
tion from deep well to storage tank. Other 
contractor will furnish and erect sprink- 
ling, brine, and oil pumps, and make all wa- 
ter and other connections to and from 
same. 

1. Stop Valve. Provide each of the eight- 
inch and three-inch boiler branches with a 
combination stop and isolating valve of the 
—  — or equivalent make. To be 
straight-way, the eight-inch to be designed 
for erection with valve stems horizontal, 
and the three-inch vertical. 

32. Pressure Reducing Valves. Run four- 
inch branch from main steam header 
through 4 x 8-inch reducing valve to heating 
system. Place a valve on each side of re- 
ducing valve, and provide 4-inch by-pass 
around same. Reducing valve to be of the 

————, or other approved make, capa- 
ble of being adjusted for any pressure from 
a slight vacuum to 10 pounds on the low- 
pressure side, with steam at 125 to 160 
pounds on the high-pressure side. Provide 
similar one-and-one-quarter-inch valve for 
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kitchen line, with three-quarter-inch by-pass. 

33. Back-pressure Valve. Locate on free 
exhaust line in attic one sixteen-inch hori- 
zontal ——————————- or equivalent double- 
seated back-pressure or relief valve with 
weight complete and guaranteed noiseless 
in operation. This valve is to be adjust- 
able up to ten pounds and when thrown 
wide open must offer no resistance to free 
exit of exhaust. 

34. Exhaust Head. On end of free ex- 
haust not less than five feet above roof of 
pent house place a sixteen-inch ; 
or other approved exhaust head with two- 
inch drain to heaters, discharging through 
return from heating coils. Head to be prop- 
erly supported and anchored. 

35. Lubricator System. Provide a com- 
plete cylinder-lubricating system of the 
———————_, or other approved type, with 
condenser and sixty-gallon reservoir, with 
water column, located where shown. Pro- 
vide all necessary pipework and sight feeds 
for each engine cylinder, air compressor, 
boiler feed and all other pumps. Where 
possible the supply lines are to be carried 
alongside of main steam pipes, inside of 
covering. Finished parts of system to be 
nickel-plated. Reservoir to be neatly paint- 
ed. Top to have one-inch connection to vac- 
uum line of dust-cleaning system for filling 
and one-inch line from bottom for drain to 
blow-off tank, with branches having cou- 
pling, three L’s and three-pieces of pipe of 
suitable length for connection to oil barrel. 

36. Gauge Board. Another contractor will 
furnish and install at west end of switch- 
board, a marble panel, 2 inches thick, with 
beveled edges, and to be 30 inches wide and 
90 inches high, extending to floor. The Con- 
tractor will furnish and mount on same the 
following: 

One eight-day marine clock with 
or —————— movement. 

One high pressure steam gauge reading 
by single pounds to 200, connected to main 
header. 

One or equivalent steam pressure 
recording gauge complete, connected to main 
header, and provided with 100 extra charts. 

One low-pressure compound gauge, read- 
ing from 30 inches vacuum to 15 pounds 
pressure, connected to heating system. 

One combination water pressure gauge, 
reading to 100 pounds and giving corre- 
sponding heights in feet, connected to city 
water mains. 

One similar gauge reading to 200 pounds, 
connected to underground main of sprink- 
ler system. 

One air gauge reading to 100 pounds, con- 
nected to compressed air system. 

One vacuum gauge for dust-cleaning sys- 
tem. 

One vacuum gauge for system of heating. 

Two exhausters for system of heating. 

Leave space on board for two ammonia 
gauges to be furnished and erected by an- 
other contractor. 

All gauges to be of or , 
or other approved spring pattern, eight-inch 
dial, nickel-plated, all carefully calibrated 
and properly lettered. Each gauge to have 
pet cock and syphon, and be connected up, 
ready for service. A drawing showing ar- 
rangement of gauges, etc., is to be submit- 
ted to the Architect for approval. 

37. Blow-off Tank.. Provide and _ install 
under boiler-room fioor where shown, a 
blow-off tank having a capacity not less 
than 2,800 gallons. This tank to be provided 
with a suitable manhole, with cover, gasket, 
bolts and anchors. Run five-inch pipe from 
top of tank to a point at least fifteen feet 
above roof. Provide necessary inlet onen- 
ings and connections for all blow-offs, drips 
and drains. Overflow to be six inches in 
diameter and provided with gate valve, from 
which another contractor will. make con- 
nections to sewer through pump. Tank to 
be tested to a pressure of 35 pounds in the 
presence of the Architect. Another con- 
tractor will build inclosing chamber of brick 
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and concrete beneath floor, with suitable 
cover. 

38. Blow-offs and Drains. Provide suita- 
ble drain connections from cylinder and 
other drip cocks on four main engines, air 
compressor and all pumps. These are to be 
brought together and carried to blow-off 
tank. Overflow and drains from heaters and 
grease extractors are to be run to blow-off 
tank through two and one-half-inch pipe. 
Blow-off of each boiler is to be connected to 
three-inch blow-off header running to blow- 
off tank. All high-pressure drips to go to 
heater as specified above. 

(To be continued.) 


A Yukon Central Station. 


The power station of the Northern 
Light, Power & Coal Company, near 
Dawson, Yukon Territory, is said to be 
situated farther to the north than any 
other steam-driven  turbo-alternator 
plant in the world. The plant was in- 
stalled for the purpose of supplying 
electrical energy to the various gold- 
mining companies in the Klondike re- 
gion. The company has its own coal 
mines which furnish a semibituminous 
lignite. 

The generating equipment consists 
of three 2,000-kilowatt, two 1,000-kilo 
watt and two 500-kilowatt turbogener- 
ators, two 80-kilowatt exciters, and one 
200-kilowatt motor-generator for sup- 
plying direct-current to the coal mine. 
The main supply is at 6,000 volts, three- 
phase, sixty cycles. The voltage is 
stepped up to 33,000 volts for transmis- 
sion to Dawson, forty-four miles dis- 
tant, aluminum conductors being used 
for the transmission line. 

Although the temperature variation 
is from seventy degrees Fahrenheit be- 
low zero to 100 degrees Fahrenheit 
above, only one minor breakage has oc- 
eurred, due to a defective joint, which 
was repaired in an hour. No difficulty 
has been experienced in operating the 
plant at a temperature as low as fifty 
degrees below zero. 

The material was all shipped from 
Vancouver in April, 1910, transferred 
to railway at Skagway, and finally 
loaded on barges for ascending the 
Yukon River. The installation pro- 
ceeded rapidly, so that steam was ap- 
plied to the turbines by August 20, and 
commercial operation hegun on Septem- 
ber 2. 


Electric Production of Graphite. 

The extent to which graphite is now 
electrically produced is indicated by the 
fact that at Niagara Falls alone there 
was manufactured electrically an aggre- 
gate of 13,149,100 pounds of graphite 
last year. 


































ELECTRICAL ILLUMINATIONS AT 
KING GEORGE’S CORONATION. 
BY OUR’ BRITISH CORRESPONDENT, 
Never before in England has electrici- 

ty had so excellent an opportunity as 

afforded by the 
eonnection with the Coronation celebra- 
tions of 1911. And 
after London has been a city of beauty 


was illuminations in 


June, writing now 
and of light for several nights, it may 
be said that the result has been beyond 
even electrical men’s expectations, while 
from the universal chorus of praise it is 
clear that electricity has made the finest 
impression that could be desired upon 
the mind of the press and of the public. 

From one end of the Kingdom to the 
other, wherever there was a supply of 
electricity available this was adopted by 
public authorities and private persons 
to display the general sentinent of loyal- 
ty and the spirit of rejoicing. Munici- 
pal 
both loyalty 


in outlining 


electricity departments combined 
and commercial enterprise 
their works and offices for 
illuminating from their own supply; 
town halls were bedecked by the assis- 
tance of public electrical departments ; 
electricity supply companies lavished 
their own supply in outside illumination 
of their premises and in certain cases 
had the work so far completed that the 
electrical display was nightly in evi- 
dence for ten days in advance of the 
coronation day. Municipal tramway de- 
partments alive to the occasion, ran spe- 
cially decorated and illuminated ears. 
There were special inducements offered 
to the public to use electricity, some 
authorities even going to the extent of 
giving away whatever of their output 
was required for private illuminations 
on the public way. Others charged spe- 


cially low rates with a small fee for 


connection, etc. These special induce- 
ments were not offered in England 


alone, but in other parts ot the British 
Empire as well; in Cape Town, for ex- 
ample, there was a free supply if it was 


asked for by a specified date. Later in 


the year certain parts of India will be 
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the scene of electrical illuminations on 
a grand seale, on the oceasion of the 
visit of the King and Queen, for the 
Coronation Durbar, for which such lav- 
ish preparations are in progress at the 
present time. 

As an example, available at the time 
of writing, of the extent to which the 
special facilities have been accepted, ex- 
perience at Bradford, Yorkshire, may be 
quoted. Here the corporation received 
applications from sixty-one consumers 
for the special coronation rates, and the 
number of carbon lamps used for these 
displays was 11,812, giving an extra load 
on the generating station of 404 kilo- 


watts. The corporation in addition used 






forated and behind were fixed celluloids 
and lamps representing jewels; on one 
side of the car was a ribbon with a 
ground work of royal blue and the 
words ‘‘Long Live the King, 1911’’ in 
bright gold, picked out with gold-col- 
ored lamps, also a shield in gold bearing 
the monogram ‘‘G. R. I.’’ in white. red, 
and blue lamps respectively. A ribbon 
on the opposite side of the car carried 
‘God Save the Queen, 1911’’, 
and a gold shield with the monogram 
‘“*M’”’ in The whole of the de- 
vices on the car were picked out with 


the words ‘ 
white. 


suitably colored lamps, there being in 
all 1,050 lamps used in the illumination 


of each car. The total height to the 
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1,500 electric lamps for the illumination 
of the Town Hall, with twenty-four 
others of 2,500-candlepower at the top 
of the tower. Large illuminated fairy 
fountains were to be seen in Forster 
Square. 

The same city may be mentioned as 
illustrating the efforts of electric tram- 
way departments. Under the guidance 
of C. J. Spencer, the manager, two il- 
luminated cars were prepared, one of 
which is shown in the accompanying 
picture. The cars were intended to 
symbolize a crown upon a pedestal, the 
crown proper being in gold bronze suit- 
ably lined. The crown band was per- 
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Maltese cross was sixteen feet, the effect 
when the car was lighted being extreme 
ly brilliant. 

At the renowned brewery and offices 
of Messrs. Bass & Company at Burton 
upon-Trent there was one of the finest 
electrical displays in the provinces, i! 
not in the whole country. The whol 
range of buildings was outlined with 
electric lamps; altogether 4,000 lamps 
were employed, of which 1,000 were 
used in a splendid arch across the en 
trance. This fine piece of work and in- 
deed the entire scheme and the effect 
obtained both by day and by night ean 
be seen from the accompanying pictures. 
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w. B. Oilis, Messrs. Bass’s engineer, 
was responsible for the designing and 
arrving out of the work. On each of 
the wail cables of the general offices there 
was an eight-point star, each having 270 
the center gable bore a large il- 


shield. The 


festoons of 


lamps; 
ee 
outlined with 
floral sprays, these festoons being caught 


windows were 


laurel and 
up by coats of arms, lions’ heads and 
heaux, all being illuminated. The 
which was undoubtedly an excellent 
example of what may be done when the 


" of illuminating is entered into 
whole-heartedly with artistic taste and 
without financial stint, was modelled 1a 
biel) relief. The central span embodied 
the national emblems of rose, shamrock 
and thistle, surmounted by the letters 


“(; V. R.’’ and the imperial ercwn, 


while in the center was a large hand- 


painted illuminated portrait of the King 
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the display here. On every hand elec- 
trical strip was present; myriad carbon 
lamps, in red, white, blue and gold and 
other hues outlined buildings, entwined 
about their pillars, festooned between, 
above and beneath their windows, lit up 
flagstaffs, and hung with evergreen and 
floral rope and wreathing along road- 
Ways, over cross-river bridges, and in 
arches. 

The costliest scheme of all was that 
of the Bank of England. Statements 
as to the actual outlay range from ten 
to twenty-five thousand dollars—it may 
be that the larger figure includes the 
cost of stand erection and bunting and 
other non-electrical parts of what was 
beyond question the most mangnificent 
undertaking of all. The design inelud- 
ed some 5,000 carbon lamps of eight- 
The Bank has its own 
but for the present 


candlepower. 
generating plant, 
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ILLUMINATED CAR AT BRADFORD, 


The sice 


the royal! 


and Queen in a erystal frame. 
urches were surmounted by 
armas and the whole of the arch was 
studded with electric lamps. The sup- 
ply of electricity was obtained from the 
unicipal mains, three special trans- 
rimers having been put in by the elee- 
department feeding over main 

itchboards with switches and 
nirolhng the different devices. 

But whatever has been going on else- 
vhere it is to London, of course, where 
so much of the wealth of the Empire is 
‘presented, and where distinguished 
visitors have lately thronged from all 
parts of the world, that one turns for 
lectrical illuminations on a really great 
Everybody electrical is proud of 


trical 
fuses 


scale. 





ENGLAND. 


purpose the City of London Electric 
Lighting Company put in three special 
supply mains to feed the four main cir- 
cuits which were connected two on each 
side of the three-wire system. There 
were eighty-six sub-circuits controlled 
from double-pole water-tight distribu- 
tion boards, with an average of about 
fifty lamps each. Among the special 
devices were three twenty-foot golden 
wreaths embodying the rose, shamrock 
and thistle, the national emblems, each 
wreath being surmounted by a crown. 
There were sixteen eight-point stars ar- 
ranged in four groups along the top cop- 
ing, whilst two large oval medallions en- 
circling the King’s cipher were mounted 
on scrollwork at. the ends of the front 


ELECTRICIAN 





175 





facade, with the crown above. Festoons 
of lamps were strung from ten electric 
flambeaux fixed on the top of the Bank 
building. The whole of the Corinthian 
pillars were entwined with lights, the 
only color here being white-tipped lamps 
with ruby centers. This arrangement 
was followed for the main outlining ex- 
cept in the case of the center windows 
and cornice above the portico, where the 
lamps had white hearts and ruby tips. 
Amber lamps for the devices and white 
petal floral reflectors for all lamps on 
the strip, produced a very effective re- 
sult. 

Facing the Royal Exchange one has 
on the left hand the long stretch of the 
Bank of England just referred to. The 
Royal Exchange itself was electrically 
lighted with 3,500 lamps so far as the 
entwining of its pillars with strip was 
concerned and the dropping of festoons 
across from pillar to pillar at a consider- 
able height, but its top lights and large 
central device used gas. To the 
mediate right of the Exchange are the 
premises of the London, Liverpool & 
Globe Insurance Company—a building 
more lofty than others surrounding it, 
and with a dome, which always gives the 
electrical man a good chance. The de- 
sign included innumerable frosted elee- 
tric lamps outlining the windows, col- 
umns, and dome, and a number of 
crowns, roses, thistles, and shamrocks in 
electric lamps. Again on the right, 
leading off between the Exchange and 
the Mansion House, is Lombard Street, 
the abode of many banking interests. 
Here the bankers had co-operated in a 
scheme which cost about $5,000. Across 
the roadway were six arches while along 
both sides were evergreen and floral fes- 
toonings with white and gold electric 
lamps set therein. Many special signs, 
each having its own special significance 
and reminding one of days gone by, were 
hung at different points. One of these 
which shone out more brightly than the 
rest was an anchor in frame, some 200 
frosted electric bulbs being used there- 
for. 

Emerging at the other end of Lom- 
bard Street, one had not many yards to 
walk before reaching London Bridge 
which afforded another excellent exam- 
ple of electrical and floral festoonings 
and archways. Between 3,000 and 4,000 
electric lights in white and gold, and 
studded among the frame-work of the 
ornamental arches, were used here. 

Retracing our steps to the Bank, the 
Mansion House and a number of other 


im- 








176 


buildings in the same charmed quarter, 
ereated a deep impression. For all of 
the buildings in this vicinity it might 
have that there was a 


concerted effort to secure a harmonious 


been imagined 
scheme of almost purely electrical mag- 
nificence. Standing near the Welling- 
ton Statue in front of the Exchange one 
could get a daylight night effect of elec- 
trical grace and beauty such as London 
hefore 


has never seen 


The 


wreathed, 


House had its pillars 


lines and win- 


Mansion 
and its main 
thousands of 
but 
the roof and large gas 
were fitted the 
scheme. With a profusion of foliage, 
artificial flowers, and bunting, the effect 


dows covered with some 


eolored electric lamps, flam- 


rac 
gas 


beaux were on 


devices into general 


produced at night by the colored lights 


was admirable. 
Passing through the city in search of 


matters oi interest electrically one na- 


CORONATION 


turally stopped at the ‘‘Mazda’’ build- 
ing of the General Electrie and British 
Thomson-Houston Companies in Can- 
non Street. Electric strip clung down 
the sides of the building and stretched 
from the center of the top downwards 
to a point at either side. A 
luminated with fifty or sixty lights and 


erown il- 
the letters G and R were all set within 
a large circle composed of Mazda lamps. 
At each of the four corners of the de- 
sign were small electric stars. 

At Temple Bar where their majesties 
made one of their principal halts, being 
there received by the Lord Mayor and 
(‘orporation representatives, one of the 
many triumphal arches forming part of 
the London schemes was erected, and 
here the lattice work of the arch was 
studded with electrie bulbs. It will add 
interest here to mention that real flowers 


were used in the decoration of this arch, 
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ILLUMINATION OF 
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and they were renewed daily for more 
than a_ week. effects 
were also obtained at a number of priv- 


Very beautiful 


ate displays by the use of real flowers 
and evergreens lighted up by electricity. 
In one of the West End schemes orange 
trees, upon the branches of which hung 
electric fruit, formed a noteworthy and 

Electric 
within 


tlowers— 
floral 


pleasing novelty. 


lamps concealed eolored 
shades—formed a conspicuous part of 
many efforts, and flower baskets with 
eleetrie lights were also used. 

The Gaiety Theater had its dome and 
haleonies outlined electrically, and at 
Selfridge’s great emporium in Oxford 
Street a gorgeous scheme included an 
enormous crown placed above the tow- 
ers. This crown illuminated by 
400 electric lights and its measurements 


feet in circumference 


was 
were about nine 
and eight feet in height. 

Along Piceadilly among the general 


BUILDINGS AT 


schemes of color and decoration fes- 
toons of yellow bulb electrie lights hung 
both aeross and along the thorough- 
fare. The Piceadilly Hotel 
ered with about 3,500 feet of strip ear- 
rying 4,200 electric lamps, in_ red, 
white, and blue, the main pillars being 
alternately outlined in these colors. A 
number of five-foot flambeaux, two 
large illuminated crowns, and other de- 
tails made a load of 168 kilowatts. The 
Royal Colonial Institute had some spe- 
cial devices of ‘‘union jacks’’ encom- 
passed by the ‘‘garter’’ surmounted by 
a crown, the design being worked out 
in electric bulbs of suitable colors on a 
colored At the American Em- 
bassy in Park Lane there was a huge 
shield colored in royal blue surmounted 
by a heavy edging of gold with a mono- 
gram ‘‘M G’’ fixed in the center all in 
Above the shield were five flags 


was COov- 


base. 


gold. 
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American and English entwined, beau- 


tifully outlined in eolored electric 
lamps. This device measured twenty 
feet one-half 


Among the other devices at the Ameri- 


high and weighed ton. 
can Embassy was the American Eagle 
embossed in gold and lighted up from 
seventy lamps. Altogether 
the Embassy scheme included between 
4.000 and 5,000 lights. 

The White Star Line Building in 
Coeckspur Street had close upon 3,000 
electric lamps, some of these being used 


concealed 


in a large star, and others in a model 
in electricity of the Olympic. 
the scores of other things of an inter- 
esting character that might be selected 
for reference are the features adopted 
by numerous banks, 
panies, hotels, theaters and clubs, but 
we must be content with the foregoing 
general indication of the extent 
nature of the effort that has been made 


Among 


insurance 


CUlll- 


and 


- ak 
ai ot an 


ENGLAND. 


There ought, however, in conclusion 
to be mentioned a large electric sign 
at the British and Foreign 
Society’s premises, brilliant!) 


displayed 
Bible 
shining out the words ‘‘The Bible: th: 
First of National Treasures’’ 
used on a_ recent 


worcus 
occasion by King 
George himself. 

One: writer in the press has apt! 
described the scene generally in Lo: 
don, and at 8:30 o’clock on the night o 
June 22, when building after building 
switched on its electrical display, as * 
midsummer night’s dream of rare an 
wonderful beauty.’’ Another write’ 
again in a leading London daily, tells 
his readers that from the spectacular 
point of view ‘‘electricity won hand 
somely,’’ not only in illuminations on 
land, but in connection with the bri! 
liant effect at Spithead on the night 0! 
June 24, the day of the King’s review 
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of the fleet. ‘‘On the whole the tech- 
nieal men concerned have every reason 
to be satisfied with the way in which 
+ho illumination of London was earried 
the manner in which 


uit. and with 


everyone appreciated their efforts. It 


was a splendid advertisement.’’ 
The whole of the temporary electri- 
41 illumination work in the metropoli- 
area. in whieh between 2,500,000 
2,000,000 incandescent lamps were 
lized, had to 
egulations prepared by the Fire Brig- 
Committee of the London County 
ouneil. These regulations are as fol- 
s, with the exeeption of No. 1, which 
is one specially issued by the City Cor- 
poration concerning schemes carried out 
in its area. It may be of interest to print 


comply with special 


regulations in view of the excel- 
lence of the display, and the freedom 
from failure, accident, and fire. 


these 
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support and independent of and insulated 
from the conductors, and should be secured 
in such a manner as to minimize risk of in- 
jury from wind. 

(7).—All shades and decorations of com- 
bustible material in proximity to lamps 
should be rendered non-inflammable by a 


‘process which will withstand the action of 


rain for several days, and no shades or 
decorations of celluloid or similar substance 
should be employed. 

(8).—The installations should, when prac- 
ticable, be connected at the main intake or 
at the main distribution boards so as to 
avoid the possible overloading of the house 
wiring. 

——_>--e—___ 
Notes on Illumination. 

A paper on this subject was read be- 
fore the Junior Institution of Engineers, 
London, on May 10, 1911, by F. J. Haw- 
kins. The author dealt in a general man- 
ner with the chief recent 
gas and electric lighting, and briefly re- 
viewed a few special problems, such as 
the lighting of streets, private 
houses, ete. 


advanees in 


shops, 
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(1).—Temporary illuminated signs and 
devices must not project more than 4 feet 
6 inches from the front of the building to 
the extreme edge of the device, or be at a 
less distance than 2 feet from the carriage- 
way. The height of such projections must 
be of a minimum of 8 feet from the pave- 
ment to the underside of the device. 

(2)—All circuits and subcircuits should 
be provided with double-pole fuses of a suit- 
able capacity. Subcircuits should not carry 
a current exceeding ten amperes, and all 
circuits should be arranged with proper re- 
gzard to the current density in the conduc- 
tors. 

(3)—No bare conductors should be used 
in any place, and all conductors within 
reach of the public should be specially pro- 
tected by suitable conduits, and all metal 
conduits or covering be efficiently earthed. 

(4).—All switches, fuses, terminals and 
connectors should be protected from the 
effects of weather and from the possibility 
of mechanical injury. 

(5).—All installations should be inspected, 
tested and approved by the local supply au- 
thority before connection is made, and any 
installation that has not a satisfactory insu- 
lation between poles, and between either 
pole and earth, should not be connected. 

(6).—Festoons, garlands, etc., containing 
lamps should be provided with means of 


Mr. Hawkins laid special stress on the 
importance now attached to avoiding 
glare and to the value of shades and re- 
flectors as a means of screening illumi- 
nants and directing their light where 
needed. In this connection he referred 
to the interesting work of A. J. Sweet, 
who had analyzed the requirements of 
street lighting, and shown how absence 
of glare was compatible with uniform 
illumination. To achieve this result he 
designed a special combination of Holo- 
phane reflector and opal outer 
The principle that every source of light 
is incomplete without an appropriate 
shade or reflector is now being generally 
appreciated ; Mr. Hawkins mentioned the 
Excello dioptric globe, and the Peard 
reflector used with the Oriflamme are 
lamp, as illustrations of this tendency. 

In dealing with shop lighting, Mr. 
Hawkins laid stress on the desirability 


globe. 
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of illuminating the goods by concealed 
lamps, and contended that outdoor bril- 
liant lights were unnecessary. Turning 
to domestie lighting he pointed out that 
consumers are often reluctant to alter 
the positions of lamps and disturb exist- 
ing arrangements. Consequently it is 
often only by effective shading and di- 
rection of light or by introducing new 
types of lamps, that substantial improve- 
ments can be made. Mr. Hawkins also 
referred to the effect of wall papers on 
interior lighting, and gave a table of 
reflective powers of different materials. 

The discussion 
opened by P. J. Waldram, who referred 


which ensued was 
to recent advances in illuminating en- 
gineering. Haydn T. Harrison made a 
few remarks on the nomenclature adopt- 
ed by the author, and referred to the 
need for better illumination in side 


streets. K. Edgeumbe gave some addi- 


ENGLAND. 
tional illustrations of the deleterious ef- 
feets of glare. 

W. J. Liberty said that the height 
recommended for street thirty 
feet, was more than would often be nee- 


lamps, 
essary. He also commented on the value 
of centrally 
where four roads converged. 

J. S. Dow agreed that the illumina- 
tion of the goods in the window in shop 
lighting the chief 
thought that Mr. Hawkins had rather 
overlooked the advertising value of out- 
although 


placed sources at points 


was essential; he 


side lamps, they should be 
properly arranged to avoid glare. 

T. E. Ritchie dealt mainly with are 
lamps and the advantages of indirect 
lighting; he thought that up-to-date 
firms were now alive to the importance 
of distribution of light from sources as 
well as intensity.—Illuminating Engi- 


neer, London. 
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LINE-CONDUCTOR REQUIREMENTS 
FOR TELEGRAPH TRANS. 
MISSION. '—I. 


BY FRANK F. FOWLE 
INTRODUCTION. 

Telegraph transmission from an engi- 
neering standpoint seems to have at 
tracted comparatively few investigators, 
undertook a com- 


when the author 


and 

plete 
than a 
existing literature was extremely meager. 
On the 
companies have adhered quite closely to 


investigation of the subject more 


year ago it was found that the 


side of practice the telegraph 
rather ancient standards, although there 
efforts to 
about improvements in equipment and 


have been persistent bring 
radical changes in transmission methods. 
Very lately there 
of notable improvements in 
but practically all of the telegraph busi- 
is still handled by 
opera- 


have been a number 


equipment, 


ness of the 


the Morse 


country 


system, with manual 
tion. 
Dealing from an engineering stand- 
point with transmission problems as they 
the Morse becomes 
practically the consideration. The 


problem of greatest fundamental impor- 


now arise, system 


sole 


commercially effi- 
the 
and where long distances are involved, 


tance is how to secure 


cient transmission at lowest cost; 


the largest single factor is the selection 


of the line conductor. But over-all or 
total efficiency has here two components, 
or factors—the efficiency of the line and 
the efficiency of Natur- 
ally each affects the other, and a proper 
that the 


chosen combination of line and equip- 


the equipment. 
solution in any case implies 
ment is the most economical one. 
It is very well understood in the ease 
of telephone transmission that the size 
of the line conductor must be increased 
as the length of the line increases, which 
was illustrated in a paper read before 
this the 1905. 
1 A paper 
Railway Telegraph 
tieth annual convention, 


association, by author, in 
presented before the Association of 
Superintendents at its thir- 
Boston, Mass., June 27. 


tele- 
rule 


case of 


the 
although no 


The same is true in 
graph transmission, 
could be found which expressed the size 
properties of the conductor in terms 
Perhaps an 


of the length of the line. 


exception ought to be made in the case 
of lines wholly in there the 
well known AR law has been employed 
empirically to find the required proper- 
But certainly in 


eable, for 


ties of the conductor. 
the case of lines made up in great part, 


or wholly, of wire, there has been 
no well established rule or procedure, 
except to capy existing practice. 

Long experience with Morse transmis- 
sion, by the 


has gradually evolved the present stand- 


open 


various telegraph companies, 
ard practices, reached in most cases by 
eut-and-try methods. Today 
two types of line conductors used very 
extensively, No. 9 Brown & Sharpe 
gauge hard-drawn copper, weighing 209 
pounds per mile, and No. 8 Birmingham 
gauge B. B. 
about 385 pounds per mile. These con- 
the former for the 


there are 


galvanized iron, weighing 
ductors are standard, 
lines of greatest length and severest serv- 
ice, the latter for the lines of short and 
medium length and quite generally for 
way or local wires. It has become rather 
the 
without much question as to how closely 
they fit the needs of the case, or whether 
different eould not 
stituted with a marked saving in cost. 
Standards are intended in general to 
through the benefits of 
They are 
business of 


custom to aecept these standards 


conductors be sub- 


promote economy, 


uniformity and _ flexibility. 


clearly desirable in every 
considerable magnitude, yet it ought to 
be recognized that a stubborn adherence 
to standards merely for their own sake 


is a serious impediment to progress. 
There is a middle course in this matter 
standards merely so 
and 


and 


which adheres to 
long as they serve 
sacrifices something of uniformity 
flexibility to secure the benefits of 
general 


a good purpose, 


new 
inventions or developments and 
progress in the art. 

In the respect of wire standards the 
telephone companies adopted No. 12 N. 


B.S. G. (173 pounds) and No. 8 B. W. 
G. (435 pounds) the 
stages of development, but with the ad- 
and loading 


copper in early 
vent of phantom circuits 
at least eight standards 
While so large a nun- 


there are now 
instead of two. 
ber might not be 
there is nothing of serious consequenve 
to fear in increasing the number from 
This is 
true particularly in teleg- 
where automatic repeaters can be 
brought into play so readily. There is 
then no evident reason why the intro- 
duction of new wire standards is objec- 
tionable, either to replace existing stand- 
ards or to increase the number of stand- 
ards, provided only that economy justi- 
fies it. 

The 
the author in the 
comparison of various 


chosen voluntaril 


two to three, or perhaps four. 
relation to 


raphy, 


specific problem placed before 


investigation before 
mentioned was a 
kinds of wire for telegraph service, and 
a determination of their relative costs 
Finding no established theory or pro 
cedure as a guide, it was necessary to 
develop the theoretical side of the sub- 
ject rather elaborately. This work led 
to results somewhat beyond the intended 
scope of the investigation and pointed 
the way to numerous improvements in 
telegraph practice, which will be de- 
seribed in their turn. 

The purely theoretical side of the work 
is too extensive to present to you here, 
and has been published elsewhere. A 
paper* by the author on ‘‘Telegrap) 
Transmission’’ will be presented during 
the present week before the annual con- 
vention® of the American Institute of 
Electrical Engineers at Chicago, which 
gives a full exposition of the theory in- 
volved. A _ professional report by the 
author which deals with the same sulb- 
ject has appeared also; this will be 
found in serial form in Telephone En- 
gineer, commencing with the 
October, 1910. You are referred t 
these for the development in detail 


issue of 


2 See Proceedings of the American Institute 
Electrical Engineers, June 1911, pages 1187 
1242 

3 See ELEcTRICAL REVIEW 
TRICIAN, July 8, page 59. 
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the results which are presented here- 
with. 

Morse transmission as employed so 
extensively in this country makes use 
of the familiar closed-cireuit system, and 
operates with direct-current sources of 
the 


transmission of impulses, by the opening 


electromotive force, or energy. In 


and closing of a key, there are two dis- 
tinctive intervals or time-periods to con- 
sider. The first interval is that during 
which the current is changing from one 
steady value to another, which com- 
mences at the instant of opening or clos- 
ing. and is termed the transient state. 
The second commences when the steady 
current value has been established or 
the transient state ceases, and continues 
until the next the key. 
During the transient state the current 
obeys very complicated laws and in gen- 
eral it takes the form of a_ high-fre- 
quency But the transient 
is of very brief duration, except 
During the second or 
Ohm’s 


movement of 


oscillation. 
stali 
in long cables. 
state the current 
law in every ease. 

In general there are two factors of 
practical moment in judging the com- 
These 


steady obeys 


mercial quality of transmission. 
factors are not always separable, but for 
present purposes we may regard them 
The first is the speed of transmis- 


as so. 
sion, as affected by the duration of the 


transient state; if the transient state oc- 
cupies a comparatively long interval, as 
in high-eapacity cables of great length, 
the signals must be sent at very low 
speed in order to preserve their indi- 
viduality and insure their arrival at the 
On 
not exceeding 500 or 600 miles in length, 
the transient state is exceedingly brief, 
and the speed of signaling is ordinarily 
far above the maximum ability of an ex- 
pert manual operator. 

The second factor is’ the strength of 
Whenever the line is very 
highly insulated the final strength of the 
received signal will equal the strength 
of the outgoing signal, and both are de- 
termined by Ohm’s law. Referring again 
to the ease of long cables, it is obvious 
that an outgoing signal may be cut so 
short that it will never arrive with full 
strength at the distant end. But open 
wires have entirely different properties 
and the very brief nature of the tran- 
sient state insures that the 
signal, with manual operation, will pen- 
etrate to the far terminal with full 


far terminus. lines of open wire 


the signals. 


shortest 


Strength, when the insulation is high. 
In every case, however, it is evident that 
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inadequate strength is a factor which 
positively limits transmission, no matter 
whether the speed is high or low. 

Cable transmission, referring to un- 
derground and aerial construction, is 
limited, as we all know, by considera- 
tions of speed. There the insulation is 
ordinarily several hundred megohms per 
mile, and there is no perceptible loss of 
eurrent by leakage at any time. Open- 
wire lines, on the other hand, are never 
very highly insulated under any condi- 
tions, and the degree of insulation fluctu- 
ates between wide extremes with changes 
of weather. Hence both speed and 
strength of signals must be considered 
in the latter case, and the KR law is en- 
tirely inapplicable for these and other 
reasons. 

Experience with open-wire lines shows 
us, in a very conclusive way, that where 
the current strengths are adequate and 
the relays are properly adjusted, the lim- 
its of distance or line length are fixed 
by the maximum leakage (or minimum 
insulation resistance) and not by the 
inability to signal with requisite com- 
mercial speed. It is well known, for 
illustration, that signals can be trans- 
mitted to greater distances when the 
insulation is high, or in fair weather, 
than when it is low, or during a pro- 


longed or heavy rainfall. American ex- 


perience confirms this almost univer- 
sally. 
Proceeding from these facts, the the- 


oretical investigation of transmission 
was confined to a study of the second or 
steady state, before mentioned, which 
obeys Ohm’s law. The statement of this 
law in its elementary form is exceed- 
ingly simple, but the application of it to 
the case of a long line with uniformly 
distributed and leakage re- 
quires the use of considerable mathemat- 
ics, although not of a difficult order. 
The results of the mathematical analysis 
will now be considered. 


resistance 


RESULTS OF THEORETICAL ANALYSIS. 

Under conditions of perfect insulation 
the current in a telegraph line of open. 
wire is everywhere the same, after the 
very brief transient state. This condi- 
tion is practically realized under fair- 
weather conditions where the insulators 
are clean. Opening the home key, for 
example, completely interrupts the cur- 
rent in the relay at the distant terminal. 
But when there is leakage in any ap- 
preciable degree, this is not the case. 
Assuming that there is a source of elec- 
tromotive force at each terminal, the 


home key cannot wholly interrupt the 
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current in the distant relay, because a 
certain current will 
from the distant battery or generator to 
the line and leak to earth through the 
defective insulation. The difference be- 
tween the currents in the relay in the 
two cases is the actual operative cur- 
rent—or margin, as it is often ealled. 
The margin will 
age increases and finally a point will be 
reached, with increasing leakage, beyond 
which the relay will not respond, at any 
adjustment. The lowest operative mar- 
gin clearly fixes the limit of transmis- 
sion, which is true for all the common 
forms of simplex, duplex and quadru- 
plex transmission. 

The case of simplex transmission is the 
easiest to follow and the formula for 
finding the operative limit of distance 
or length of line will be explained 
briefly. 

If J is the current at the far terminal 
when both keys are closed and I’ is the 
current there when the home key is 
open, the margin is the difference be- 
tween these currents, or 

m=I—I’ (1) 

In order to simplify the final formula, 
let » be the ratio of the full current to 
the margin, or 
n==I/m 


amount of issue 


decrease as the leak- 


(2) 
and the final formula for the maximum 
or operative limit of line distance is, 


] C32 log [22+ 
2 el OE 
+S nt a (3) 
2 


where the several symbols stand for the 
following quantities: 


B= reg (4) 
k— 9 F 
a K+ y (5) 
K | ¥ 6 
i‘ V - (6) 
I " 
g R (7) 
/ = length of the line, in miles. 
r==resistance of the line wire, in 


ohms per mile. 

RF =insulation resistance of one mile 
of line, in ohms. 

r’ = total resistance of each terminal, 
assuming them to be alike, including re- 
lays, wiring, batteries (or generator and 
lamp resistance) and connection to 
earth. 

These formulas enable the calculation 
of specific results when the relay margin 
is known. A series of careful tests of a 
standard 150-ohm relay indicated that a 
margin of 10 milliamperes, with a full 
operating current of 50 milliamperes, 
was the lowest commercial value that 
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could be expected under expert adjust- 
ment. This would give a value of n 
equal to 5.00, but was considered too 
near the limit. A of 4.00 was 


finally selected as conservative; this cor- 


value 


responds to a margin of 12.5 milliam- 
peres with a full current of 50 milliam- 
margin of 15 with a full 
the largest 


peres, or a 
eurrent of 60. In general 


value of n, and correspondingly, the 
largest value of /, will be obtained with 
That is to 


obtained 


maximum operating current. 
say, the best 
with a full line-eurrent of 50 to 60 mil- 


results will be 


liamperes, or more. Equal values of n 


can be obtained with 35-ohm_ relays 
where the full current is well up to 60 
milliamperes, or perhaps higher. 

The lowest value of insulation resist- 
ance ordinarily encountered is not the 
different 
depends so greatly on the surface condi- 


upon the 


same in localities, because it 


tion of the insulators and 


number per mile. It depends further 


upon the material of the insulator to 


extent, but much more upon its 


The double petticoat glass insu- 


SOOTHE 
shape 
lator, of familiar pattern, has been the 
standard in telegraph practice for many 
years 

A consultation of the authorities on 
insulation resistance of open-wire lines, 


taken in conjunction with the author’s 


experience, led to the adoption of 0.25 


megohm per mile, as a safe and con- 


servative minimum. This is presented 


average and may be too 


purely as an 


high or too low in specific cases In ex 


ceptionally dirty atmospheres it is much | 


too high, of course. The insulation will 
ordinarily fall somewhat after the insu- 
lators are placed in service, owing to the 
eradual accumulation of dirt and soot. 
In regions like the Pittsburg district it 
probably pays to wash the insulators 
periodically. 

Terminal resistances vary to a great 
extent, sometimes unavoidably, but often 
hecause little attention is paid to them. 
This matter is quite important in its 
relation to transmission, however, and 
the lowest values of resistance give the 
maximum limits of distance or line 
length. An average value of 300 ohms 
has been selected for the purpose of 
later caleulations 

Intermediate oftices add materially to 
the line resistance and cut down the lim- 
its of transmission. When such offices 
are distributed with fair regularity, as 
usually happens, it can be assumed with- 
out substantial error that the relay re- 


sistaneces act as though they were uni- 
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formly distributed in the line wire it- 
self. For example, 35-ohm relays every 
ten miles could be assumed to add 3.5 
ohms per mile to the line wire, or if 
spaced every five miles, to add 7.0 ohms 
per mile. It is a matter of some im- 
portance to keep these resistances as low 
as feasible and increase the operating 
current. The same observation applies 
to bridle eables, and office wiring; it is 
poor economy, for example, to wire an 
office with very small wire when the line 
itself is No. 9 B. & S. copper. In this 
respect a most economical size of wire 
ean always be found for a given set of 
conditions, that is, a particular size 
which makes the whole cost a minimum. 

A set of caleulations has been ear- 
ried out with the foregoing values of 
insulation resictanee, terminal resistance 
and relay margin. The results are 
given in Table 1. 

TABLE 1 


Limits of Telegraph Lines 
Various Resistance Per Mile. 
Line Limit, in Miles 


Operative Having 


Line Resistance Intermediate Offices. 
in Ohms Through Every Every 
Per Mile Circuits 10 Miles 5 Miles. 
4 597 391 313 
4 510 363 299 
} 150 341 286 
ih 376 305 265 
8 331 280 248 
10 "99 260 23 
15 248 235 208 
af 217 201 188 
*5 195 183 174 
0 179 170 162 
40 156 150 144 
an 140 


These figures are notable in a number 
of ways. The rapid inerease in con- 
ductivity of the line wire as the length 
of the 
fundamental importance. 


line inereases is the feature of 
For example, 
a through circuit 217 miles long requires 
a wire having not more than twenty 
ohms per mile, while a line 450 miles 
long requires a wire having not more 
than four ohms per mile; in this com- 
parison the second distance is slightly 
more than double the first, but the con- 
ductivity required is five times as great. 
Many similar examples can be taken 
from the table. In general the required 
conductivity per mile increases a little 


faster than the square of the length of 


-the line. 


When the same comparison is made 
for way or local wires, the required in- 
erease in conductivity with increasing 
distances is even more marked. In the 
ease of a way cireuit with thirty-five- 
ohm relays every five miles, a line 144 
miles long requires a wire having not 
more than forty ohms per mile, while 
a line 286 miles long requires a wire 
having not more than four ohms per 
mile, or ten times the conductivity for 
double the distance. In other words, the 
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conductivity in this case increases faster 
than the cube of the length. 

The table also shows clearly how the 
introduction of way offices reduces the 
limit of transmission. For example, a 
ten-ohm wire has a limit of 299 miles 
as a through circuit, but only 260 miles 
as a way circuit with offices every ten 
miles and 234 miles with offices every 
five miles. 

It is particularly interesting now to 
change the form of formula (3) so as 
to show the required weight of con. 
ductor in pounds per mile. This can be 
done readily by the use of the mile- 
ohm, which is the weight of a conductor 
one mile long whose resistance is one 
ohm. If r is the resistance in ohms per 
mile and w is the weight in pounds per 
mile, the value of the mile-ohm W, in 
pounds, is 

W = 
and the new formula for the required 
weight of wire per mile is 
0.1886 W gi? 


w - al: 
(Voe[” 1+a)+\ mrt an | | 


2 


wr 8) 


') 





and for particular values of @ and n 
this formula ean be put in the simpler 
form, 

(10) 
This 


w—k W gil? 
where / is a numerical constant. 
formula is very convenient for discuss- 
ing the cost of a line under stated con- 
ditions, because bare line wire is always 
sold by the pound. 
that the required 
weight is directly proportional to the 


It shows | first 


leakage conductance, or inversely pro 
portional to the insulation § resistance 
That is to say, if the insulation resist- 
ance can be doubled, by the use, for 
example, of better insulators, the weight 
and the cost will be halved; and if the 
insulation resistance can be quadruple, 
the cost will be quartered. This is one 
of the most significant conclusions from 
the whole investigation. 

The formula next that thie 
weight and the cost per mile increase 
as the square of the length of the line 
Therefore, the weight and the cost of an 
entire line increase as the cube of thie 
length. As a matter of fact, if the 
same terminal conditions are assumed in 
each ease, the whole cost increases a lit- 
tle faster than the cube of the length 
This result has a most important bear- 
ing on the use of automatic repeaters. 
A repeater station represents some addi- 
tional investment and requires special 
attendance, both of which increase the 
The problem here, in a 


shows 


annual costs. 
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practical engineering sense, is to balance 
line costs against repeater costs for the 
yurpose of determining how long a line 


I : 
ean be economically worked without re- 
peaters. There is not sufficient space in 


a brief paper to discuss this particular 
blem exhaustively, but sufficient data 


pr ) 
efore you to commence a study of it. 


if the cost of a complete line without 
repeaters increases as the cube of the 
lenvth, that is, eight times the cost for 
double length, for example—then it is 
eyident that at some point of increas- 
ine oth it will cost no more to use a 
r station at the center of the line, 
make the line 
would cost to use the 


repedt 
i 


and thus wire much 
lighter, than it 
he; wire without repeaters. 

lt frequently happens that a Morse 
metalic tele- 


circuit is derived from a 


circuit by means of the familiar 


phone 

composite and simplex systems. Each 

of se systems sacrifices the Morse 

efficiency to some extent in order to se- 
ie simultaneous use of the line. The 

foregoing theory applies, with limita- 

tions, to the standard composite system ; 


but on account of the greatly increased 
retardation, artifficially added, the leak- 
age theory must be applied with great 
aution. That is to say, where the the- 
ory is applied to find how greatly the 
can 
better insulation, 


limit of working distance be ex- 


d by means of 
there are new limitations from a tele- 
phonie standpoint. Or in other words, 
it is no longer safe to assume that the 
transient state during the transmission 
of an impulse is of negligible duration. 
But in general the conductor require- 

ts from the standpoint of telephonic 
will and satisfac- 
tory Morse service will follow as a con- 


transmission govern, 
sequence. This is not equivalent to say- 
ing, however, that improved insulation 
will be here devoid of beneficial results. 
he simplex system is in theory a pure 
mutual interfer- 

es are not present. The application 
the leakage theory of telegraph trans- 
modification, be- 
the two line conductors are tele- 


phantom eireuit and 


_ 


ssion needs slight 
graphically in parallel. That is, the sim- 
plex line has one-half the resistance and 
double the leakage of either component 


Hence the new value of B is 


B V2 (2g) Vre (11) 
which is the same as before. But the 
value of K is now 

Kk I@® oe ea (12) 

7; 2N7% 
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which is one-half of its previous value. 
Assuming that the terminals are the 
same, this reduces the value of a and 
slightly impairs the operative limit of 
distance or line length. In other words, 
a simplex circuit is somewhat less effi- 
cient than either component wire used 
as a straight circuit, for two reasons: 
first, the resistance of the terminal im- 
pairs the working margin to a greater 
extent; and second, the added terminal 
resistance caused by the simplex coils 
accentuates the first effect. 

In general, the terminal 
should be as low as possible, and the 


resistances 
ideal resistance theoretically is zero. 
This 


it should be approached as much as pos- 


cannot be obtained, of course, but 





sible. 
(To be continued.) 
Telegraph Extension in China. 
The Chinese telegraph administra- 


tion, in view of the close working ar- 
rangements with the eastern extension, 
Australasia & China Telegraph Com- 
pany, British, and the Great Northern 
Telegraph Company, Danish, has con- 
eluded an agreement with the two 
last named companies whereby it is to 
receive an advance of $2,433,250 on the 
foreign traffic dues of the next eighteen 
years; that is, the two companies are 
to have as security a lien on the bal- 
sances payable by them on the Chinese 
telegraphs under the joint-purse agree- 
ment of July 11, 1896. This agreement 
and, in fact, all other existing agree- 
ments and concessions between the ad- 
ministration and the companies were 
extended to December 31, 1930. 

It is stipulated that the money is to 
be utilized only for the development of 
telegraphs and telephones, and that the 
telegraphic charges on the land lines 
in China should be restricted to ten 
cents Mexican (4.3 cents American cur- 
rency) per word for all points within 
a province, fourteen cents (six 
cents American) per word between all 
points within any two adjoining prov- 


and 


inces. 

Any improvement and extension in 
telegraphic communications and in in- 
stalling systems of telephones, as those 
contemplated by this loan, should ere- 
ate a demand and thus offer a promis- 
ing market for appliances of all varie- 
ties along the above mentioned lines. 
It is hoped that American manufactur- 
ers’ and exporters interested in these 
classes of products will give this mat- 
ter their prompt and earnest atten- 
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tion. It is suggested that they might 
find it advantageous to address direct- 
ly W. P. Chow, Director General Im- 
perial Chinese Telegraphs, Shanghai, 
or His Excellency Sheng Kung-pao, 
President of the Board of Posts and 
Communications, Peking. 
—~>-> - : 
The Telegraph and Telephone in Eng- 
land. 

London claims the largest telegraph 
office in the world. There are under- 
ground telegraph cables from the ex- 
treme north of Scotland to the south- 
ernmost point of England, a distance 
of fully four hundred miles, with simi- 
lar underground trunks east and west. 

The Post Office has now nearly 1,- 
200,000 half for tele- 
phone, and nearly 750,000 miles of that 


miles of wire, 


aggregate is underground or subma- 
rine cables, proof against snow, sleet 
and wind, 

One class of telephone business de 
that of the 


two 


London is 
between 


veloped in 


private line business 
houses or a man’s office and his home, 
over which he can speak without go- 
ing through an exchange, merely lift- 
call. The 


service is fairly cheap, as it carries no 


ing his receiver to make a 


operating expenses, and is further at- 
tractive because no royalties need be 
paid to the postoffice on this kind of 
connection. Both the national and the 
post office have many such lines. 

The 
finds marked differences in telephone 
Instead of ‘‘busy’’ people say 
‘*Hello’’ is now common, 
but many still stick to the polite Eng- 
lish inquiry in answering the telephone, 
‘‘Are you there?’’ 


American in London usually 
terms. 


‘‘engaged.’’ 


The toll lines are called ‘‘trunks.”’ 
Even the public asks for ‘‘trunks”’ in- 
stead of ‘‘long distance.’’ Lines be- 
tween two exchanges are ‘‘junction 
wires.”’ 
hold the 


please hold on.’’ 
ee anon 


Instead of saying, ‘‘Please 


line’’ people ask ‘‘Will you 


Submarine Telephone Cable. 

A fifty-mile gutta-percha cable con- 
taining Pupin coils has been ordered 
for use between England and Belgium 
in telephone service. 

sasuserieiliaiailieinititeash 
Wireless Station for Madrid. 

The Spanish Government is about to 
erect a wireless station in the camp at 
Carabanchel, near Madrid, the range of 
which is 300 miles beyond the coast. 

































































Central-Station Service For Wood- 
Working Plants. 
intermittent 


The character of the 


average machine load in wood-working 


plants results in a heavy continuous 
charge for general maintenance of hun- 
dreds ot teet of overhead line shaft- 


ing, which actual tests show to be non- 


productive from 35 per cent to 90 per 
cent of the running time, 

With the eleetrie motor equipment, 
service, power is 


the 
running and in proportion to the work 


and central-station 


consumed only while machine is 
it is doing and when production stops 
power costs stop. 

Electric drive minimizes the danger 
of accidents and delays and makes it 
single machine 


possible to operate a 


without regard to any other. 

One of the most important questions 
that arises when considering the use of 
central-station service is the wood re- 
the 
certain 


fuse. In average plant of this 


nature a amount of steam is 
required at a lower pressure, either for 
dry kilns, steaming, bending, ete., 
which in most eases will consume all of 
the refuse, and in considering an elec- 
trie equipment the cost of same should 
be compared with cost of coal and at- 
tendant expenses, to generate and de- 
liver power with steam engine and a 


long line of shafting and beltings. 


In a recent issue of the Manufactur- 
ers’ Record, G. U. Borde ealls attention 
to the process for obtaining valuable 
products from wood refuse, which, 
when properly treated, every ton of 


> 


theoretically dry wood, or 3.200 pounds 


of green saw dust will give: 


30 gallons of 188° aleohol at 40 
COGN 60a.vNdocercnces ean eeen $12.00 
76 pounds acetic aeid at be 156 
0.75 ton stock food at $23.00. . 17.25 
PD setideddace mamas $33.81 
Cost of production............. 7.00 

Net value of products per ton 
Oe SS oc dnccceeueweennea $26.81 


Net value of produets per ton 
of green saw dust............ $16.80 


One and a quarter long tons, which is 


Industrial Power 


feet 
has, when transformed into 
As- 


requires two tons of 


the approximate weight of 1,000 
of lumber, 
above products, a value of $33.51. 
that it 
wood to equal one ton of coal in heating 
value, and that the net returns from 
this process are but $10.00 per ton, it 
is evident that saw dust is not the inex- 


suming 


pensive fuel which it has always been 
considered. This process is already in 
extensive commercial use both here and 


abroad. 


— 
A Motor-Operated Baling Press. 

Electricity is now being adapted for 
Hitherto hy- 
draulies have practically held the field 


working baling presses. 


against all comers as the source of pow- 


er for such presses. In places where 
the water pressure cannot be obtained 
from a eentral souree, the use of hy- 
draulie with it the 


necessity of installing pumps, intensifi- 


pressure carries 


ers or accumulators with their attend- 


ant heavy foundations and excavations. 


Now electricity is being introduced for 
this class of apparatus and a new type 
of baling press operated by an electric 
motor has been designed and construet- 
ed. 


swung from the press head by means of 


In this press the moving table is 


steel-wire ropes, which are arranged in 
sets of four, two at the 
table, which is equivalent to lifting at 
The end of each rope 


each end of 
the four corners. 
is secured to the press head and passes 
round a number of sheaves, whereby a 
purchase is obtained; the free ends of 
the four ropes being wound simultane- 
ously onto drums, which are directly 
driven from a reversible motor, through 
reducing As is. well 
known, in the the 
press head is attached to the cylinder 


suitable 


gear. 
hydraulic system 
by corner tie rods of the requisite com- 


bined sectional area to withstand the 


full pressure exerted by the ram. In 
the electric press no such stresses are 
involved on the corner pillars, which 
merely support the press head and the 
machinery contained thereon; conse- 
quently they only act as guides for the 


moving table on which the bale, or the 
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material to be compressed is placed. 
This table pulled up by 
means of the steel ropes, which divide 
the load equally. Both this table and 


the press head are therefore of similar 


is forcibly 


design and are simply beams or girders 
supported at the ends and loaded in 
some symmetrical manner, distributed 
about the center line. 

A series-wound motor is adapted in 
which the ratio of speed from no load 
to full load is at least three to one; this 
ratio can if necessary be made greater 
by employing a diverter resistance in 
parallel with the fields, or by using a 
double-commutator motor with a series- 
parallel control. The motor is run in 
one direction to lift and in the reverse 
direction to lower the table an important 
feature of the new electric press being 
that limited to 
such a number, that the efficiency of the 
wire-rope blocks may be more than fifty 


the sheaves should be 


per cent when lifting the empty table, 
under which the table 
will run down by its own weight when 
the motor is reversed and the ropes are 


cireumstances 


paid off the drums. 

As the material or bale is compressed 
the motor current gradually increases 
corresponding to the 
Duplicate cir- 
cuit-breakers operate to open the circuit 
at the point of maximum load and an 
automatic brake on the armature spin- 
dle sustains the table without further 
expenditure of electrical energy. 


to a maximum 
total pressure required. 


The size of the motor required is «le- 
the 
pressure and the final speed of the table 
at that point; thus in a 100-ton press 
having a final speed of three inches per 
minute, the work performed would be 
at the rate of 50,000 foot pounds per 


tne 


termined by maximum specified 


minute, or say 1.5 horsepower; 
brake horsepower of the motor being 
about fifty per cent greater than this 
figure to allow for losses due to friction, 
in the design of electric 


however, be 


usual 

cranes. The 
more highly rated than for steady load, 
for not only does it run for a very short 
but the of the load 


as is 


motor may, 


period, average 





July 22, 1911 
curve is only twenty-five per cent of its 
maximum. Very little resistance is of- 
fered during the greater portion of the 


eompression, which simply means ex- 


line air from the folds of-the mate- 
to be compressed. 
—->--? 

Testing Electric Mine Motors. 

testing of electric motors to be 

in gaseous mines necessarily de- 

iuds great eare. According to the 

‘inecr, at a works in Germany a 

ng chamber is employed built of 

e wooden beams reinforced by 

hars. The front of this structure 

‘osed by elastie paper walls, while 

ie other sides are solid, making an 

ost air-tight Into this 

the motor to be tested is placed and 

started. Then mix- 


chamber. 


gases of various 
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in a small observation house a short 
distance away. ‘ 
a an 
Railless Trolley Vehicles at Bradford 
and Leeds. 

On Tuesday, June 20, with the usual 
ceremony, the railless trolley vehicles at 
3radford, England, began 
The vehicles have been sup- 
plied by the Railless Electric Traction 
Company, of London, to the joint spe- 
cification of the corporation tramway 
managers of Leeds and Bradford, J. B. 
Hamilton and C. J. Spencer. The cars 
have seating accommodations for twen- 
passengers. They have two 
twenty horsepower. 
These are Siemens interpole traction 
motors with shunted fields. The wheel 
feet; width of rear 


Leeds and 


running. 


ty-eight 
motors, each of 


base is thirteen 














FIG. 1.—RAILLESS TROLLEY 


tures, corresponding in composition to 
every coneeivable mine gas, are led in- 
to this chamber. The gases entering 
the motor itself are ignited by electric 
spark from the outside. If the protee- 
tive plates and ease are perfect, the 
explosion does not spread to the out- 
the and communicate 

gases in the experimental 


side of motor 

th the 
chamber. 

The tests are repeated about twenty 
to thirty times with various gas mix- 
tures, and only if no explosion results 
are the motors put into actual use. In 
of an explosion, the paper walls 
in front of the chamber act as safety 
Valves. 

\ll switches, apparatus to test gases, 
etc., are on the outside of the chamber 


Case 


CAR PASSING 


TRUCKS. 
wheel track six feet three inches; over- 
all width, seven feet. 

The steering-gear is made so that the 
vehicle will turn round in a radius of 
feet measured on inner rear 
wheel. There sets of brakes 
operated by foot pedal and side lever, 
one acting directly upon a drum upon 
the rear wheel and the other on the 
drum brake on countershaft. The mo- 
tors drive through worm gearing a 
countershaft, from which the rear 
wheels are driven by means of sprocket 
wheel and chain. 

The interior is fitted with rattan 
spring seats arranged transversely, 4ll 
the interior fittings being of polished 
oak wainscoting. 

The length of the line fs about 1.25 


twelve 


are two 
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miles, through a densely-populated dis- 
trict, connecting two street railways 
already operating. Side poles and span 
wires have been adopted. 

Fig. 1, shows a car passing two trucks 
and illustrates the extreme reach of the 
trolleys. Fig. 2 shows the section boxes 
along the route. A switch panel is in 
one box, and in the other is a meter 
registering the supply to the line. 

a 

Electric Power for Brick Works. 

The German Association for the Sup- 
ply of Electricity last year collected in- 
formation from seventeen brick works 
as to power costs and cost of produe- 
The Deutsche Tépferund Ziegler- 
which 


tion. 
Zeitung published the figures, 
were then analyzed by R. Loewenherz 
for the purpose of making comparisons 
electric and steam power 
(portable The are 
very much in favor of electric power. 
The outputs of the 
ranged from half a 


between 
engines). results 
seventeen works 
million bricks to 

















FIG. 2.—SECTION BOXES. 


five million bricks, and it is especially 
pointed out that increase in the output 
makes very little difference to the 
steam-power item, while with electric 
power the relative cost decreases con- 
siderably when the output is increased. 
ssnquehtimaniiniiaiiaiitiaites 

Turkish Warships to Use Wireless. 

Marconi apparatus will be 
utilized on Turkish 
Four of these will have three-kilowatt 
apparatus, giving a signaling radius of 
The other seven will 


wireless 


eleven warships. 


nearly 400 miles. 
utilize only half as much power. 

The land station to be erected at Con- 
stantinople is one of twenty kilowatts, 
using wave lengths of from 650 to 2,200 
yards, and covering a distance of 600 
miles. 





ELECTRICAL 


BOOK REVIEWS. 


The 
By Samuel 
Green & 
inches), 
trical 
$1.80 

This 


those 


Principles of ElectroDeposition.” 
Field New York: Longmans, 
Company. Cloth, 383 pages (5x7% 
illustrated. Supplied by the Elec- 
Review Publishing Company for 


book is particularly suited to 


engaged in the art of electro- 
deposition who desire a more thorough 
understanding of the underlying prin- 
In treating these principles the 


the 


ciples. 


author assumes reader to have a 


knowledge of the fundamental princi 


ples ot chemistry Details of workshop 


practice are but briefly treated. Chap- 


ter | deals with voltaie cells and ae 


cumulators, Chapter II with the prop 


erties of electric current. In Chapter 


II] the simple principles of the dynamo 


have been briefly dealt with. The in 


sight thus given may serve to eneour 


student to seek for wider 
knowledge on the Chapters 


IV, V, VI and VII deal with the various 


other 


the 


“aoe 
subject 
electrical apparatus met with in 


the work, and the remaining chapters 


art ol electro de 


the 


are analyses of the 


positing A valuable feature of 


book is the exhaustive appendix con 


tulning tables, formulas, ete 


Currents,” By Noble 
Chicago New Medicine 
Publishing Company Cloth, 303 pages (5x8 
inches), illustrated Supplied by the Elec- 
trical Review Publishing Company for 
$2.00 


High Frequent \ 
M Eberhart 


This book treats of the practical ap 
plication of high-frequeney electric cur 
rent in curing and relieving diseases. 
Several chapters are arranged in hand 
book form explaining briefly the meth 
od of applying high-frequeney currents. 


The 


brief descriptions of the apparatus used 


early portion of the book contains 


and many diagrams are given showing 
the 
rious instruments 


exact method of applying the va 


Automobile 
Thomas H. 
The Charles C. Thomp- 
Imitation flexible leather, 
inches). Supplied by the 
Publishing Company for 


Questions and Answers for 
Students and Mechanics.” By 
Russell. Chicago 
son Company 
140 pages (5x7% 
Electrical Review 
$1.00 


The questions and answers in this 
book will be found useful by every stu 
and mechanic of motor and 


dent ears 


motoring as a means of reviewing sys- 
The 
more important subjects connected with 
treated 
there being a separate set of questions 


tematic study or in daily work. 


motor ears are individually, 


and answers for each. Minor subjects 


are covered in a special catechism, 


which deals with all the faetors which 
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go to make up the power plant of a 
modern automobile. 


“Storage Batteries.” By A. E,. Watson. 


Lynn: Bubier Publishing Company. Cloth, 
166 pages (5x7 inches), illustrated. Sup- 
plied by the Electrical Review Publishing 
Company for $1.50. 

This is the second edition of Mr. Wat- 
son’s practical treatise on storage bat- 
teries. The early portion of the book 
gives a brief historical outline of the 
early cells. Several chapters deal with 
the construction of the plates, setting 
up a storage battery and the method of 
constructing a battery. The auxiliary 
apparatus used in connection with stor- 
age-battery installations is described. 
There is also a discussion of the meth- 
ods of conducting tests and of the dis- 
eases and remedies of storage batteries. 
The entire book is thoroughly practical 
and should be of benefit to those having 
to do with the care and operation of 
batteries. 


Biplanes.” By Grover 
C. Loening. New York: Munn & Com- 
pany. Cloth, 331 pages (5%x8 inches), il- 
lustrated. Supplied by the Electrical Re- 
view Publishing Company for $2.50. 


In this book the author has presented 
the subject of the aeroplane in a man- 
ner that is at once intelligible and of in- 
terest to the average man, as well as of 
value to the learned student. 
After a historical introduction the de- 
The 
theory of aerodynamics is given as sim- 
The 


monoplanes and biplanes in their va- 


“Monoplanes and 


more 
sign of aeroplanes is taken up. 
ply and completely as possible. 


rious forms are considered, detailed de- 
scriptions of virtually all of the pres- 
ent successful types being given. The 
text is supplemented with photographs 
and diagrams, reproduced to the same 
graphic 


thus enabling a com- 


In the last part of the book 


seale, 
parison. 
the leading types are compared and 
discussed. 


“The Foundations of Alternate Current 
Theory.” By C. V. Drysdale. New York: 
Longmans, Green & Company; and London: 
Edward Arnold. Cloth, 300 pages (5x8% 
inches), illustrated. Supplied by the Elec- 
trical Review Publishing Company for $2.50. 

This book consists of a course of lec- 


tures given by the author to his classes, 


and in it complicated mathematics has 


been avoided, nothing more than a 
knowledge of algebra and simple trig- 
onometry being assumed upon the part 
of the reader. Mechanical analogies of 
elactrical phenomena have been exten- 
sively followed, and many illustrations 
of models for explaining these relations 


are given. The book deals entirely with 


ELECTRICIAN 


Vol. 59—No. 4 


the fundamental relations and does not 
attempt to consider applications, but 
only to give a clear conception of the 
In this it will 
no doubt prove eminently successful. 


basic facts and relations. 


ccm 

Congress of Technology Papers. 

It is announced that the Proceedings 
of the Congress of Technology, held in 
Boston April 10 and 11, are to be pub- 
The single volume of about 500 
pages, which will be sold at a moderate 
price, will contain about seventy tech- 
nical papers, relating to many fields of 
industry, which were read at the cele- 
bration of the fiftieth anniversary of 
the granting of the charter of the Mas 
sachusetts Institute of Technology. 

—___—\-e—__ -— 

Annual Report of Electrical Opera- 
tions, Sanitary District of Chicago. 
The annual report of the electrical de- 

partment of the Sanitary District of Chi 

cago has been made public. It relates to 
the year ended December 31, 1910. The 
income for the year from the sale of pow- 
er and light was $562,546.46, which is an 
increase of $178,981.77 over the preced- 
Other items brought the total 
Operation and 


lished. 


ing year. 
income to $573,550.26. 
maintenance of the Lockport generating 
station was $30,645.90, of the transmis- 
sion system and substations, $52,101.33, 
of the distributing system $22,827.42, of 
the utilization service (chiefly operation 
and municipal substa 
tions) $11,896.22, of the commercial and 


at consumers’ 
promotion (new business) department 
$11,062.51; the general and miscellan: 
ous expenses were $122,762.39 and the 
total operating expenses $251,295.77. The 


oD) 


net earnings, therefore, $322 
254.49. 

The fixed charges were figured as a 
total of $200,755.03, including $30,298.45 
for taxes, $169,962.08 for interest (less 
than 4 per cent) on cost of plant and 
equipment, and $494.52 for rental of 
leased lines. The net profit on the year's 
operations was, therefore, $121,499.46. It 
is interesting to note that the deprecii 


were 


tion charge of $75,682.57, which was i! 
cluded among general and miscellaneous 
operating expenses, is considerably less 
than two per cent of the entire cost o! 
plant and equipment, which is given a 
book value of $4,590,091.83 in the as- 
sets. 

Sixteen municipal bodies in and nea: 
Cook County purchased current from the 
Sanitary District, the City of Chicago 
being the largest consumer with a total 
of $146,106.07. 
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FINANCIAL REPORTS OF ELECTRI. 
CAL COMPANIES. 


\ERICAN POWER & LIGHT COMPANY. 
The American Power & Light Com- 


pany, comprising the’ Kansas Gas & 
Electric Company, the Pacific Power 
& Light Company, and the Portland 
Gas & Coke Company, recently issued 


report for the year ending May 31, 
1911. The balance sheet 10ilows: 


ASSETS. 
= gull GRiadecocas eX ssmneetd $10,079,139.17 
WO ORE BEOMTOR. 2 ccc ccccceces 2,045.96 
Ss PORCINE cccccccecee. eeenss 2,117,552.05 


=< ere 102,633.69 

















iid accounts ... 614.53 
< nse accounts 16,031.29 
ec tG ase heeeeweseweesenanaend 13,756.88 
re re $12,331,773.57 
LIABILITIES. 
a 4 Stock 
| PO  ccekcscnscenaves $3,070,300.00 
NMON cecccccccccccce 5,631,400.00 
—_—— $8,701,700.00 
Payable: 
tric Bond & Share 
MMADORY . cccccccccce $1,954,393.57 
GHP .c040s904s0nce<3 1,053,933.33 
; ———— 3,008,326.90 
vunts payable ...... $ 337,790.44 


ued interest payable 13,104.01 
—_—_——_—_ 350,894.45 
rican Power & Light Company, 


2 
ISTECE 2. crc ccscceeerereseassesers > 
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ELL TELEPHONE SYSTEM IN UNITED 
STATES. 

The American Telephone & Tele- 
craph Company, and associated holding 
and operating companies, not includ- 
ing connecting independent or sub-li- 
ense companies, report for the five 
onths ended May 31, 1911, with all 
juplications, including interest, divi- 
other payments to the 
American Telephone & Telegraph 
Company excluded, compared as fol- 


dends, and 


1OWS: 
1911. 1910. 
TOSS FEVENUE ..cccccccces $72,710,093 $66,831,950 
‘xpenses and taxes....... 28,357,638 24,746,815 
ORNIOR ccccscccnvcsesese 44,352,455 42,085,135 
Maint. and depreciation... 23,109,264 21,745,550 
Net revenue ..........-. 21,248,191 585 
NE i cvcnveccseceieeces 5,727,507 
OE era 15,515,684 
Dividends paid* .......... 10,479,243 
DUPED oceectscesessenes 5,036,441 


*Dividend payments for April and May are 
stimated. 


Mexican Companies Prosper. 

The Mexican Light & Power Com- 
pany, the $40,000,000 Canadian con- 
cern which owns the large hydroelee- 
ric plant at Neeaxa, state of Puebla, 
ind which furnishes electric current 
0 Mexico City and the El Oro and 
Pachuea mining districts, reports gross 
earnings of $2,710,255, Mexican cur- 
reney, for the first four months of this 
year. This is an increase of $616,109 
compared with the earnings in the cor- 
responding period of 1910. However, 
there was an increase of $454,153 in 
operating expenses, the total for the 





four months being $956,605. The net 
earnings were $1,753,650, an increase 
of $161,956. The Mexico Tramways 
Company, operating the trolley lines of 
Mexico City and controlled by the 
Mexican Light & Power Company, 
shows gross earnings for the first four 
months of 1911 of $2,005,198, Mexican 
currency, and net earnings of $1,033,- 


451. The gross earnings increased 

$208,597, and the net earnings 

$110,792. D. 
— ~—-e—____ 


J. G. White & Company, Ltd. 

The twelfth ordinary general meet- 
ing of J. G. White & Company, Ltd., 
was held recently in London, England, 
with Mr. White presiding. 

As presented, the report showed that 
the net profit for the year amounted to 
£91,466, as against £64,801 last year. 
Not only was this profit by far the larg- 
est ever shown by the company, but 
the increase over the preceding year 
was also the largest ever made. It was 
not to be expected that profits so large 
could be realized every year, for the 
results of the period under review had 
exceeded even the directors’ expecta- 
tions. At the same time, they still con- 
sidered the position of the business in 
hand as being quite satisfactory, and 
the outlook most encouraging. It would 
be noticed from the balance sheet that 
the quick assets of the company, in 
the form of cash and loans against 
securities, amounted to £136,331, being 
an increase of about £18,000 over the 
figures shown in the preceding year. 
The quick-asset item was nearly dou- 
ble the total single creditor item on the 
other side of the balance sheet, al- 
though this latter item included cer- 
tain considerable contingent provi- 
sions; so that this cash, and practically 
cash item, was more than double the 
actual total debts. The investments 
stood at £150,781, which was also con- 
siderably more than twice the com- 
pany’s total debts. 

The directors recommended a divi- 
dend of seven per cent for the half- 
year on both the preferred and ordi- 
nary shares, making, with the interim 
dividend of five per cent, paid Janu- 
ary 1, a total distribution of twelve 
per cent for the year. They further 


recommended an extra dividend of ten 
shillings per share, or fifty percent, on 
the ordinary shares, making a total of 
sixty-two per cent for the year, leav- 
ing a balance of £19,812 to be carried 
forward. 
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AMONG THE CONTRACTORS 
AND SUPPLY MEN 

















THE PLUMBING & ELECTRIC 
COMPANY, of Normal, Ill., was formed 
by Lee Stuart and Ralph Stuart, and 
will do general contracting work. 

THE ELLIS ELECTRIC COMPANY 
has opened an electrical supply store 
at 1834 D Street, Granite City, IIl., 
under the management of Harry Perry. 

THE BARRE ELECTRIC COM- 
PANY, Montpelier, Vt., has been or- 
ganized to do all kinds of electrical con- 
tracting work, ete. The members of the 
new firm are C. 8. Cushman, P. M. Carr 
and C. K. Coles. 

WALLACE & KAVANAUGH, of St. 
Charles and Aurora, Ill., have been 
awarded the contract for wiring, fix- 
tures and all electrical work for the 
Soldiers’ Home in Wilmington, Ill. 

THE ELECTRIC CONSTRUCTION 
COMPANY, of Lake Charles, La., which 
was incorporated a short time ago, will 
handle electric ‘fixtures and will do 
all kinds of contracting work. The 
president of the company is J. Stuart 
Thomson. 

LEICHNER & WEISHAR, of Rock 
Island, ll., have just been awarded the 
contract for wiring the Longfellow 
School and new addition in that city. 
The job consists of conduit work 
throughout, the contract price being 
$945. Work is under way and is to 
be completed the latter part of August. 

THE JOHN S. NOEL COMPANY, 
Grand Rapids, Mich., received the con- 
tract for installing a lighting system 
and supplying fixtures for the new St. 
Mary’s Hospital in that city. The op- 
erating room is lit by sixty-watt tungs- 
ten lamps arranged in the form of a 
large circle, so that shadows are prac- 
tically eliminated. 


THE ARNTSEN-MeFALL ELEC- 
TRIC COMPANY, of Minneapolis, 


which was organized last January by 
B. E. Arntsen and W. J. McFall to do 
electrical contracting, has been awarded 
the contract for wiring the new Syndi- 
eate Building in that city. Work has 
recently commenced and is to be com- 
pleted by January 1, 1912. 

——__—_-- > ___ 

Exports of Copper. 

Exports of copper for the week end- 
ed June 13 were 8,241 tons. Since 
July 1, the amount is 13,942 tons. 
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New Electrical and Mechanical Apparatus and 


The Benk6 Cell. 

In the primary battery invented by 
Stephen Benké, a Hungarian engineer, 
that if the 
the positive 
plate is removed as fast as polariza- 
the 


the essential principle is 


layer ol electrolyte on 


tion sets in, electromotive foree 


will be 
The 


moving polarization, which is respon- 


maintained constant. 


means usually adopted for re- 


sible for most of the trouble in primary 


cells, are rarely quite effective; and 
the ineffectiveness of the means be 
comes more and more evident as the 


becomes exhausted through 


solution 
the action of the cell. The user would 
not object so much to polarization in 
itself if it would remain sensibly con- 
The 


remedy adopted by Mr. Benk6o is to use 


stant, but this is seldom the ease. 


a earbon electrode sufficiently porous 
to allow the electrolyte to flow through 
it, thus continually providing a fresh 
supply to the surface that is tending to 
polarize. By so doing, not only is very 
effective polarization obtained (depend 


ing, of course, upon the depolarizing 
qualities of the solution and its rate of 
flow), but for a given current the polar 
ization remains quite constant provided 
the cell is not overloaded. 

The method of putting this idea into 
practice will be understood most read 
ily by a description of the cell as at 
For the sake of clear- 


present made 


ness the construction is indicated dia- 
crammatically in the accompanying il- 
Here the carbon is shown at 
flat 
The 


hard surface of this carbon, as received 


lustration 


C, and this is best deseribed as a 


tened eylinder open at both ends. 


from the carbon makers, is removed by 
seratch-brushing so as to leave it easily 
The carbon is then provided 
L,. at the bottom, and 
at the top, thus provid- 
To 


obtain perfect contact between the ear- 


porous 
with a lead cap, 
a lead ring L 


ing a vessel open only at the top. 


bon and the lead, the latter is put on 
under pressure by the simple expedient 
of holding the carbon in a suitable iron 
holder and dipping it to a depth of two 
metres in a bath of molten lead. Un- 
this the lead 
thoroughly into the pores of the car- 


der pressure penetrates 
bon and, consequently, an exceedingly 
good eontact is obtained, the process 


taking a quarter to half an hour ac- 





Appliances. 


cording to the thickness of the carbon. 
The iron holder is provided with form- 
ers, so that sufficient metal is taken up 
to form the cap and ring complete in 
this one operation. 

A lead shell, L., of sheet lead is then 
fitted round the carbon, leaving a small 
space between the carbon and the shell, 
and is jointed autogenously to the lead 
cap at the bottom and the lead ring at 
the top, so as form a chamber all round 
There are thus two cham- 
the 


the carbon. 


bers, one inside carbon and one 


outside. The outer chamber is provid- 


ed with a tube, T,; and a second tube, 
T., is fitted to the lead base and is ear- 
to the chamber. 
This latter tube is carried up and bent 


a small hole, H, at 


ried through inner 


over, and there is 
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BENKO PRIMARY CELL 
the top of the bend. Finally a copper 


plate, D, 
ring, 


corresponding with the lead 
to the 
forms one terminal, A, of the cell. 


is soldered on lead, and 
In 
later designs this copper plate has been 
abandoned, the terminal being jointed 
to the The zine, Z, 
is inserted into the inner chamber and 
When 
in action the electrolyte is delivered by 
the lead tube, T,, 
ber, whence it pereolates through the 
to the it then 
through the lead Tube, T., 
the 

As there is a hole 


direct lead ring. 
earries the second terminal, B. 
into the outer cham- 


flows oft 
the form of 


carbon zine ; 


whieh maintains level constant 
within the earbon. 
at H, syphoning does not oceur, though 
this may be made to take place in eells 
so constructed by closing the hole with 
This is 
when it is desired to 


It will be noticed that 


a fineer for a few minutes. 


ofter 
empt 


the current is carried away from tly 
carbon at both top and bottom, and 
owing to this form of construction, and 
the 
carbon and the lead, very much heavie: 


to excellent contact between tly 
currents can be taken than is possib 
with the usual form of joint. 

The space provided between the ca 
bon and the lead shell is very sma 
The lead, however, gives somewhat w 
der the pressure of the electrolyte, an 
for rhat reason it is supported by 
The zin 
plate is earried in an ebonite fram: 
The tubes T,, T,, are provided with un 


ions and rubber washers, for coupling 


wood easing (not shown 


to other tubes as may be found neces 
sary. 
Boiler Flow Meter. 


of station 


New Indicating 
The econom) 
demands not only the employment ot 


betterment 


well-trained firemen and properly de 
fire but the use ot 
such instruments as recording pressure 


signed tools, also 
and 
steam-tlow meters, to furnish the infor 


gauges, feed-water thermometers 
mation by means of which alone high 
efficiencies and economieal results ean 
he obtained. 

The meter devel- 


oped by the General Electric Company 


new FS-2. boiler 
is designed to indieate the total amount 
of steam generated at any instant by a 
boiler or a battery of boilers in pounds 
of steam per hour, or in boiler horse- 
power. it advan- 
tageously used for obtaining data for 


Therefore, ean be 
equalizing the load on individual boil- 
ers or a battery of boilers; for deter- 
mining the efficiency in the method of 
stoking, or the correct feed-water cir- 
culation; for determining the deterior- 
ation in efficiency due to the formation 
of seale; for discovering internal leaks 
as shown by the difference in water in- 
put and steam output; and for indieat- 
ing the amount of steam distributed to 
different departments of a manufactur- 
ing plant, or the amount used in vari- 
ous manufacturing processes. In other 
words, it constitutes a valuable aid to 
engineers and firemen in maintaining 
an intelligent oversight of the fireroom. 


For example: the accompanying 


record shows the fluctuations in the 
amount of steam generated by a 650- 
horsepower boiler in a large central sta- 











July 


tion operating turbo-generators carry- 
ing a lighting load. The boiler is one of 
a battery of six, hand fired, hand feed- 
water regulated, and was supposed to 
be constant flow. The record shows, 
however, that the flow was irregular 
to degree entirely unwarranted by 
the iaracter of the load. Conse- 
v, it is more than probable that 
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and the necessary pipes for connecting 
the nozzle plug to the meter. 

The nozzle plug is. similar to those 
used with the general line of steam, air, 
and water flow meters manufactured 
by the General Electric Company. It 
consists of a serew plug, provided with 
a 





a stem having two sets of orifices 
leading set arranged longitudinally 
and a trailing set comprising three 
holes, located at the middle of the stem 
and at right angles to the leading set. 
The interior of the stem is divided 
longitudinally into two separate com- 
partments, the leading set of orifices 
opening into one, and the trailing set 
opening into the other. 

For operation, the nozzle plug is 
serewed into a small hole drilled and 
tapped in the steam pipe, with the stem 
extending across the pipe and the lead- 
ing set of orifices facing the direction 
of steam flow. When thus arranged, 
the velocity of the steam causes a cer- 
tain difference of pressure to exist in 
the two sets of orifices, and-this differ- 
ence of pressure is communicated 
through suitable pipes connecting the 











Ss \M-FLOW METER 


the inefficiency was due to improper 
handling of the fires and to incorrect 
fecd-water regulation. It is obvious 
that this information could have been 
obtained by means of an FS-2 boiler 
meter, and furthermore, that the. use of 
the meter would have prevented the oe- 


METER RECORD SHOWING FLUCTIL 


currence of the eonditions shown on 
t record, since it would have indi- 
cited the load at all times and thus 
enabled the fireman to hold the safhe 
at a given point. 

The meter apparatus complete con- 
sists of a nozzle plug, the meter proper 





NOZZLE PLUG AND PIPING FOR METER. 


compartments in the nozzle-plug stem 
with the U-tube of the meter. 

The body of the meter consists of an 
iron casting cored out to form one leg 
and the well of the U-tube, the other 
leg being formed by one of the nozzle- 
plug connecting pipes entering the well 


Curve Showihg Operation of 
One 650 HP Boiler 
Mand Fired 


Mand Feed Water 





TATIONS IN AMOUNT OF STEAM GENERATED. 


at the opposite end. The well is filled 
with mereury, and the rest of the ap- 
paratus, including the connecting pipes 
and the compartments in the nozzle- 
plug are filled with water. 

The movable mechanism of the meter 
comprises a small float resting on top 
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of the mercury in one of the legs of 
the U-tube, and attached to a water- 
proof silken cord passing over a pulley 
and held taut by means of a counter- 
balance weight acting on the pulley in 
the opposite direction, and a pair of 
horseshoe magnets-—one inside the 
meter, attached to the pulley shaft, the 
other outside the meter, fixed to the 
pivoted end of the indicating needle 
The axes of rotation of the two mag- 
nets are in line and their mutual attrac- 
tion exerted through a copper plug 
screwed into the side of the meter body 
casting compels them to move in 
unison, 

When the difference of pressure 
caused in the nozzle plug by the veloec- 
ity of the steam flowing in the steam 
pipe is communicated to the two legs 
of the U-tube, the mereury in the well 
rises or falls in the leg containing the 
float to a height proportional to the 
difference of pressure. The resulting 
motion of the float rotates the pulley, 
and the motion of the latter is trans- 
mitted through the pair of magnets to 
the indicating needle. The employment 
of the pair of magnets obviates the use 
of the troublesome packed joint which 
would be necessary for transmitting 
the motion of the pulley inside the 
meter to the indicating needle on the 
outside, by means of any form of me- 
chanical connection. 

The meter is easily installed, with- 
out interfering in any way with exist- 
ing steam-pipe arrangements. The 
work of installing merely requires the 
drilling and tapping of a small hole in 
the steam pipe for the insertion of the 
nozzle plug. The design of the latter 
permits of its insertion in pipes run- 
ning either vertically or horizontally. 
Care should be taken however, to select 
a straight run of pipe of at least 
twelve pipe diameters in 
length. The meter itself 
can be located in any de- 
sired place, so long as it 
is kept below the nozzle 
plug. Its distance from 
the nozzle plug is imma- 
terial, and it should be 
connected to the same 
with 0.25-inch iron pipe of the required 
length. The best location is on the front 
of the boiler near the steam gauge, in 
plain view of the fireman and the engi- 
neer. 

The dial seale is eight inches in 
diameter, marked with heavy flow lines 
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and large figures on a white surface, 


for easy reading. A target of conspic- 


uous size is provided for designating a 


certain flow on the seale. This target 

ean be readily set from the outside. 
The be 

in pounds per hour or in boiler horse- 


thirty 


meter can ealibrated to read 


power pounds of steam per 


hour being taken as equivalent to one 


boiler horsepower . for pressures rang- 


ing from 0 to for 


250 pounds, gauge; 


quality ranging from four per cent 


moisture to 260 degrees Fahrenheit 


superheat ; 
2.3, 4, 6, 8, 10, 12 and 14 inches. Meters 


calibrated for pipes larger than four 


and for pipe diameters of 


teen inches in diameter ean be fur 


nished on special order. 
be this 


that for any given case a meter of this 


It will noted in connection 


type is calibrated for a certain pres- 


sure, quality and pipe diameter. 
->-o 
Automobile Instruments. 


automobile volt-ammeter, 


type 


new 
DK-3, 
General Electric Company to meet the 


has been designed by the 


requirements of automobile manufac- 


turers for a very small instrument, 


which can be placed inside the car, and 
This instrument has 
the 


not be in the way. 


two D’Arsonval elements of most 








\UTOMOBILE VOLT-AMMETER 





modern design and possesses all the 
valuable features of the permanent- 
magnet instruments of this type. The 
ammeter is a millivolt-meter operating 
from an external shunt connected in 
series with the circuit; the voltmeter 
is self-contained, the series resistance 
being placed within the case. The 


seales are illuminated by a two-candle- 
power lamp. Lamps of different volt- 
ages are available to suit the normal 
voltages of the various batteries used. 
Six terminals located in the base are so 
arranged that the wiring can be in- 
stalled and the instrument placed in 
position after putting on the uphol- 
stering of the ear. This is of great ad- 


vantage, as such instruments should 


never be placed on a ear until practi- 
eally all other work is finished. 
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TELEPHONE TRAIN-DISPATCHING 
APPARATUS. 
LISTENING SETS. 

the tele- 


phone for train dispatching is that it 


One of the advantages of 
permits any official of the road to lis- 
ten upon the circuit at his pleasure and 
to observe the grade of the service be- 
ing given by the telegraph department. 
It has been found as a matter of faet 
that it to the 
operators that this can be done, and is 


soon becomes known 
done, and thereby has a very beneficial 
influence in improving the service. 
The Western Electric Company, man- 
ufacturers of a complete line of tele- 
phone train-dispatching equipment, has 
designed and placed on the market a 
listening outfit 
The set is 


very neat sole-leather 
especially for this purpose. 
so small that it can easily be carried 
in a man’s pocket, and merely contains 
a receiver, condenser and the necessary 
cords and clips for attaching it to the 
line, 

The No, 18-A test set, as this appa- 
ratus is known, is in use on a number 










NO. TESTING SET. 


18-A 


of roads at the present time among the 
officials. With it they are able to con- 


nect the receiver to the line at any 
station where they may happen to be 
without interfering with the regular 


operator and without anyone knowing 
that they are upon the circuit. 
FOOT SWITCHES. 

On telephone train-dispatching cir- 
cuits, the stations are all connected to 
the same wires, and there may be on 
such a line any number of telephone 
sets up to sixty or seventy. For con- 
ditions like this, where it is possible 
for any number of these stations to be 
listening in upon the cireuit simultane- 
ously, and where quite frequently from 
four to six stations are called in to re- 
orders, special high-efficiency 
transmission apparatus is required. 


ceive 
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The Western Electric Company, 
whose circuit for this purpose is in use 
on many of the railroads in the United 
States employing the telephone for dis. 
patching, has solved this problem by 
In the 
normal position of this switch the most 


the use of a switching device. 


efficient cireuit for receiving is ob. 
tained, and when the switch is thrown 
the most efficient circuit for transmit- 
ting is cut into service. 

At it 
preferable to have the operator work 
this switch by his foot, rather than to 
use a key which he must throw with 
oot 
switch is obvious, in that it leaves both 


many stations is considered 


his hand. The advantage of the 
hands free for other purposes. 
This foot switch is shown in the ae. 
companying illustration as it is mount- 
ed in the office. 
a cast-iron case in which 


It consists merely of 
the switch 
springs are mounted and from which a 
lever projects to operate the springs. 


Another advantage of the foot 











NO. 1-A FOOT SWITCH. 








is that it makes for 
speed in the use of the telephone appa- 
For this reason it is largely used 


in connection with the special types of 


switeh greater 


ratus. 


telephone arms with which an operator 
does not have to put on any head sct 
touch These arms 
were specially designed for use in inte: 
locking towers, where the operator is 
obliged to get away from the telepho 
quickly to handle his levers, and these 
arms, in combination with the foo'- 
switching device above described, for! 
a most efficient telephone equipment f 
train-dispatching service. 


nor any receiver. 


FIVE NEW TELEPHONE CIRCUITS FOR CHI- 

CAGO & NORTHWESTERN RAILWAY. 
The Chicago & Northwestern Rail- 

way, which has been using the tele- 
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July 


phone for dispatching trains on several 


of its divisions for some time past, has 
just placed an order with the Western 
Electric Company for telephone select- 
The 


of selectors used on these cir- 


ors to equip five new cireuits. 
numer 
vill be 130 and the length of cir- 


ill be over 600 miles. 


eults 


one 
the 
the 
cir- 


cireuits to be equipped are 
on t Fremont Division, two on 
East Division and two on 
Dakota Division. The 
euit will be equipped with twenty-two 
stations and will run between Fremont, 
Missouri Valley, Omaha and South 
On The East Division is 
diy | into two eireuits, the dispatech- 
at Belle 


One cireuit extends from 


iowa 
Fremont 


Iowa 


er ‘ each being located 
Pla lowa. 
sell Plaine to South Clinton, a distance 
of 116 miles, and is equipped with thirty- 
on leetors; the other extends from 
Belle Plaine to Boone, Iowa, a distance 
of eizhty-seven miles, and is equipped 
wit! 

One of the Dakota circuits will run 
Hfuron to Brookings, the distance 


wenty-three selectors. 


fro. i 
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yearly expense and inconvenience of 
splitting the division and putting on 
an extra set of dispatchers during the 
busy season. 
After a careful investigation and a 
their 
conditions on 


thorough study of conditions 


compared to similar 
other roads, it was concluded that the 
experiment was worth while, although 
the 
Accordingly, the line was put up and 


expense would be considerable. 
equipped with the latest type of select- 
ors and telephone equipment. 

As this piece of track was about as 
busy as any single track to be found 
anywhere, speed of operation was one 
of the features to be considered. Be- 
eause of its high 
speed of operation 
and superior effi- 
the Western 
Electric selector was 


ciency 


specified and put in 
nm 

[The per- 
formance of this 
equipment thorough- 
ly met the require- 


on trial. 








FIG. 1. 


this main ecireuit and 
ches being 170 miles. The dis- 


her will be located at Huron, and 


red by 


cireuit will be equipped with thir- 

IX stations. 
e second Dakota cireuit will run 
Huron to Tracey, a distance of 163 
This circuit will be equipped 
twenty stations and the dispateh- 

ill be loeated at Huron. 

RES LTS ON PERE MARQUETTE RAILROAD. 
About a year ago it was thought by 
‘the officials of the Pere Marquette Rail- 
road that if they installed a telephone 
train-dispatcher’s circuit on their line 
and Toledo they 
would be able to avoid the regular 


between Saginaw 


TRAIN-DISPATCHER’S EQUIPMENT. 





FIG. 2 


ments of the service and not only elimi- 
nated the necessity of an extra set of 
dispatchers but made the work of the 
dispatchers easier during the rush than 
ordinarily during the dull seasons. 
Some of the savings effected here 
ean be easily computed, and in the dis- 
patcher’s office alone enough was 
saved in operation to pay a good rate 
of interest on the total cost of the cir- 
cuit. 
The 
crews cannot be readily estimated, as 


saving in overtime of train 
such a 
traffic 
order 


enter into 


inereased 


things 

The 
made possible by eliminating 
delays is another feature not readily 
This is a very important 


so many 
proposition. 


computable. 
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factor on any road that is at all busy, 
and when the road is working near the 
limit, as in the case of this division, 
it means an increased revenue at a re- 
duced cost of operation. 

The apparatus used on this dispateh- 
is shown in the aceompany- 


er’s line 


ing illustrations. Fig. 1 shows the dis- 


patcher’s office, which is very conveni- 
ently and efficiently arranged. 

It will be noted that the dispatcher’s 
room here is separated from the tele- 
graph office by a glass partition, thus 
taking away all the tendency to dis- 
tractions. 

The 


in Fig. 2, 


way-station equipment, shown 


is an exeellent example of 





EQUIPMENT. 


way-station apparatus and requires no 
comment other than the convenient 
location selected. 

The operation of the apparatus is 
pronounced by the railway officials as 
perfect. In fact, the experiment on 
this division has proven so successful 
that three more circuits are being in- 
stalled at present, and it is the hope 
of the operating officials to complete 
the installation of telephone train dis- 
patching over the entire system at an 
early date. 

In addition to the regular equip- 
ment for train dispatching, this circuit 
is equipped for a simplex telegraph 
circuit from to Plymouth, 
connecting to the Detroit wire. 


Saginaw 
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Alternating-Current Switchboards of 
Small Capacity. 

The increasing demand for alternat- 
ing-current switchboards of moderate 
capacity and price is shown by the pop- 
ularity of the line of JB panels manu- 
factured by the Westinghouse Electric 
& Manufacturing Company. This line 


has been extended to cover a wide 


range ot switehboard applications, and 
eatalog No. 704, 


1S fully deseribed in 


which has just been issued. 


Type JIB 


adapted for use in 


panels are particularly 


small central sta- 
tions and isolated plants operating at 
1,100 and 3,300. This 
embodies all the 


‘es required for satisfae 


voltages between 
tvpe of switehboard 
essential featu 
tory operation. Each panel consists of 
a marble slab, containing the control- 
ing and indicating apparatus, which is 
mounted on a gas-pipe framework. 
The framework is composed of two 
1.25-inech gas-pipe uprights, each fitted 
the 


at the top by a contin- 


with flanges for bolting to floor, 
and connected 
uous wrought-iron strap which runs the 
full 


work 


the switchboard frame- 


length of 
This 


fect alinement of the panels and rigid- 


construction insures per- 
Pipe sockets for 


the 
height of the frame 


ity of construction. 


braces are supplied with 


The total 


is about seventy six inches. 


wall 


frame 


The marble panels are 48 inches high, 
1.5 inches thick with three-eighths-inch 
the The 
depends upon the amount of apparatus 


bevel on front edges. width 
to be mounted on the panel, and varies 
from 16 to 32 inches. 


mp 
The 


ine, 


finish of the marble is black mar- 
dull black, 


giving a uniform appearance to all pan- 


which is a lusterless 
els, and it is not affected by oil. 

The instruments furnished with this 
type of switchboard are Westinghouse 
type K ammeters and voltmeters, utiliz- 
the Lord 
Kelvin either 


principle originated by 
The 


to indicate voltage of 


ing 
voltmeter is used 
the 


extent of a ground. This 


circuit or to 
determine the 


is accomplished by means of a com- 


bined voltmeter and ground-detector 


consisting essentially of plug 


outfit. 


switches and a voltage transformer 
This the 


pense of a special ground-detector in- 


device eliminates extra ex- 


non-automatie oil switeh 
the 


strument. A 
is recommended for the control of 
generator cireuit 

Three styles of feeder panels are list- 
ed, having respectively the following 


equipment: (1) Non-automatiec oil 
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the 
non-automatie oil switches, 


switches, with fuses mounted on 
panel; (2) 
without fuse protection, fuses to be pro- 
vided by the customer; (3) automatic 
oil switches, eliminating the necessity 
of fuse protection. 

The panel sizes and detail parts are 
such that they can be packed for mule 
this 


switchboard preferable for installation 


transportation, making type of 
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in places which are not readily access- 
ible for larger panel construction. 

A complete wiring diagram is fur- 
nished with each switchboard to aid in 
installing the equipment. 

- anal 
Wheeler Dry-Tube Condensers for the 

Terre Haute, Indianapolis & Eastern 

Traction Company. 

The condenser proper, furnished for 
this installation, is a Wheeler dry-tube 
condenser with rectangular shell, hav- 
two exhaust-steam inlets at the 

It contains 18,000 square feet of 


ing 
top. 
surface, comprised of one-inch, eight- 
een-zauge B. & W. tubes, arranged in 


two passes. The tube surface is further 
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arranged in a number of banks so dis. 
tributed that the exhaust steam to be 
condensed comes in contact with prae. 
tically all of the surface, in contrast 
with condensers of older types where 
the upper banks of tubes do most of the 
work. Interposed at different levels in 
the condenser shell are dry plates of 
proper size and shape to catch the con- 
densed steam and drain it off to the hiot- 
well without its coming in contact with 
the lower tubes which would e@ool it :nd 
therefore make it less valuable as boiler 
feed. Another important function of 
these plates is to prevent the lower tube 
surface from being flooded with water 
and therefore impaired in heat trans- 
mitting capacity. The surface in the 
lower part of the condenser is dry just 
the upper 
just as effective in condensing steam. 

Condensers of the Wheeler dry-tube 
type have shown on tests, heat trans- 
missions of as high as 500 to 700 British 
thermal units per square foot of heat- 
ing surface per hour, per degree dif- 
ference in temperature between 
steam and the water, as against trans- 
mission of two or three hundred ob- 
tained in older types of condensers. 

In accordance with the generally rec- 
ognized advantages of counter-current 


as well as that in and is 


the 


arrangement, the cold condensing wa- 
ter enters in this condenser at the bot- 
length of the 
and coming back 
through the upper bank and thus out 
to the discharge. The 
pump is a Wheeler thirty-inch single- 


tom pass, flowing the 
tubes, turning 
circulating 


stage pump, driven by a 16 by 18 
Cooper Corliss engine. 

A hotwell at the lower part of the 
condenser shell collects the condensate, 
from which it is pumped by a four- 
motor-driven centrifugal 

Air is 


inch vertical 


hotwell pump. removed from 


the condenser by a Westinghouse Le 
Blane air pump. 
a 
The King Electric Washer. 

In the King electric washer a long 
step has been taken in the direction of 
of the 
machine 


simplifying the construction 


washing machine. This 
thoroughly efficient as a washer, a 
has nothing in its construction to 
out of order; moreover, it retails a 
reasonable price. 

The King washer is a eylinder mi 
chine. The clothes are washed by tum- 
bling them around within the cylinder, 
which is revolved inside a metal tank 
filled with hot suds. The cylinder is 
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driven by a motor and does not change 
its direction of rotation. Linen can be 
washed in ten minutes without damage 
to the finest fabrics. Blankets and 
heavy goods can be washed with equal 
success. The cylinder has ample ea- 
‘ity for the needs of the ordinary- 
d family. 
(he transmission machinery is very 
ple in design, consisting of but one 
The pulley is 
By means 


y and one. gear. 
ed to the motor pulley. 
, simple lever the transmission gear 

be thrown from cylinder to wring- 
as desired. There is no raising or 
ering of the cylinder to engage the 
rs, and when the transmission gear 
n the wringing position the cylin- 























KING ELECTRIC WASHER 
ler ean be lifted out. All gears are 
pletely protected so that accidents 
re impossible. 

The wringer is also driven by the 
otor. It has ball-bearings and is so 
rranged that the rolls are automatic- 
lly thrown out of gear if they become 
‘tuffed; this arrangement prevents the 
from overloaded. 
When not in use, the wringer can be 
lropped down at the side of the wash- 
r, and the machine then forms a con- 
enient table and not an obstruction 
1 the kitehen or laundry. All parts 
‘f the machine are of the highest qual- 
itv. The metal parts are heavily gal- 
vanized and the frame is very strong 
and rigid. 

The motors used are made by the 


otor becoming 
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Westinghouse Electric & Manufactur- 
ing Company. In these motors every 
precaution has been taken to prevent 
trouble due to water and moisture. 
Their capacity is sufficient to carry all 
overloads not taken care of by the re- 
leasing mechanism of the machine it- 
self. The motor can be run from any 
electric light socket. The manufactur- 
er of the King electric washer is the 
Rex Manufacturing Company of Johns- 
town, Pa. 


pow 
_-s 


Wood Preservation. 
To protect wood from decay the cellu- 
protected from the 





lar tissue must be 
invasion of the decay germs, or it must 
be so altered by chemical change that it 
will no longer be a suitable medium of 
germ culture. It was long ago discov- 
ered that certain chemicals had the prop- 
erty of protecting wood from decay, but 
the trouble has been to bring them into 
sufficient contact with the cellular tis- 
sue of the wood and then to make the 
contact a permanent one. 

In order that this may be 
the substance must not evaporate at 
ordinary temperature nor be soluble in 
water, hence aqueous solutions of anti- 
septic chemicals will not avail when the 
treated wood cannot be protected from 
moisture ; neither will the light oils give 
more than temporary protection, even 
when combined with the powerful anti- 
septic coal-tar acids, for, in a short time, 
they evaporate and the temporary pro- 
tection ceases. 

From this it may be easily seen that 
the heavy oils, insoluble in water, that 
do not evaporate at ordinary atmos- 
combined with 


done 


pherie temperatures, 
powerful chemicals which are germi- 
cides, must be the ideal and rational 
process of preserving wood. There is no 
doubt about the efficiency of such a 
a century of ex- 
perience has proved it. This efficient 
combination is found in Cop’R-oil ear- 
bolineum, sold by C. S. MeKinney Com- 
Chureh Street, New York, 


combination, for near] 


pany, 950 
N. Y. 

To efficiently preserve wood the pre- 
servative must penetrate the wood, must 
make the tissue of the wood proof 
against the destructive growth which 
causes decay and must be of such a 
nature that its protective effect will be 
permanent. 

Cop’R-oiL carbolineum is a heavy oil 
that penetrates the wood and makes the 
tissue proof against the fungus growths 
beeause it is highly antiseptic. Its effect 
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is permanent because it will not evap- 
orate at ordinary atmospheric tempera- 
tures and, being absolutely insoluble in 
water, it cannot be washed out of the 
wood. The oil used is a product of the 
fractional distillation of coal tar. 

The highly antiseptic quality of 
Cop’R-oiL carbolineum makes it a great 
Its odor and 
taste are repulsive to vermin and 
The antiseptic quality is not tem- 


promoter of cleanliness. 
in- 
sects. 
porary, but lasting, as it does not evap- 
orate or wash out. 

| +e 
Cutler-Hammer Spot-Light Dimmer. 

A new spot-light dimmer for use with 
portable incandescent spot-lights has 
been put on the market by the Cutler- 
Hammer Manufacturing Company, Mil- 
waukee, Wis. This dimmer is not of the 
type of the Simplicity dimmer plates 
made by this company, but is designed 


SPOT-LIGHT DIMMER. 


especially for use with portable spot- 
lights. 

When installed it partly embraces the 
upright pipe standard of the lamp 
(shown at top and bottom of illustra- 
tion) to which it is clamped. This dim- 
mer takes up a minimum amount of 
space, does not project bulkily and has 
no exposed live parts. The fiber handle 
travels on a guide rod in a slot in front 
of the frame, and the contact buttons 
are on the inside, mounted directly upon 
the units by through screws. They are, 
therefore, directly connected to the re- 
sistance wire. 

The weight is only a little over five 
pounds and the over-all height only ten 
inches. Twenty steps and an ‘‘off’’ 
point are provided. 
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Rawhide Pinions. 
The constructing a 
wheel of rawhide was conceived by the 
late D. R. MeCutcheon, and the 
one was constructed in 1881 in the fae- 


the Hide 


facturing Company. This rawhide pin- 


idea of gear 


first 


tory of Chicago Raw Manu- 


ion was made to replace a metal one 


which was giving considerable annoy- 


anee on account of noise. The experi- 


ment proved highly successful and led 
to the use of rawhide pinions in other 
however, until 


apparatus. It not, 


the 


was 


coming of direct electrical drive 


that rawhide pinions came into general 
use. Then their superiority over metal 
in gear drives was soon recognized. As 
has an advan- 


a non-conductor rawhide 


tage around electrical machinery, and 
’ 


in addition its flexibility relieves ma- 
chines of the vibration due to jar, which 
is common with metal gears, and there 
is consequently a saving in the cost of 


repairs and renewals. In running un- 
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RAWHIDE PINION 


der favorable conditions at high speed 


a rawhide pinion will outwear one of 


iron, brass or steel, and as it takes 
nearly all the wear, the life of the mesh- 
ing gear is greatly prolonged. 


The 


pends 


value of a rawhide pinion de- 
the 


which it is 


primarily upon fibrous 
of the hide 
made, and great care must be exercised 
the 


purpose. It is 


strength from 
blank 
that 


Chieago rawhide blanks have more lay- 


in the selection of rawhide 


for this claimed 
ers to the inch than any other on the 
market. Every layer means additional 
strength. Some rawhide is prepared by 
the use of lime, which fills the hide and 
distends the fibers, giving an increase 
in weight but a sacrifice of strength. 
The accompanying illustration shows a 
rawhide pinion with brass flanges. 
The Manufactur- 
ing Company has been making a spe- 
for pur- 


The old plant was 


Chicago Rawhide 


cialty of rawhide mechanical 


poses since 1879. 
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totally destroyed by fire in January, 

1910. The present factory at 1301 Els- 

ton Avenue, Chicago, Lll., is equipped 

with the most modern machinery. 
->-se 


New Process for Making Steel-Rein- 
forced Cement Poles, Tubes 
and Pipes. 

A contract has been entered into by 
an American coneern for the purchase 
of all patents and rights for the United 
the 
centrifugal 


States appertaining to the use of 
‘*Sehleuder-Rohren,’’ or 
the 
hollow 


process for manufacture of steel- 


reinforeed tubes, pipes, poles, 
piles, and like products. 

Over 5,000 poles for telephone and 
telegraph use have been supplied for 
state, city, and private requirements in 
the cities of Dresden, Prague, Leipzig, 
and many other localities of Germany 
and Austria; sewer pipe manufactured 
by this process has been used in the 
new state railway station at Leipzig, for 
mine timbering in Silesia, and for other 
work. It has proved cheaper in first 


cost than ircn or steel and somewhat 
higher than wood, but in view of the 
elimination of practically all operating, 
repair, and replacement costs, its ad- 
vantages over wood are obvious. 

The process consists of filling a hol- 
low reinforcement of steel rods and wire, 
made on a machine, with a patented 
composition of cement, sand and asbes- 
tos in established proportions. Drying 
is accomplished by whirling in the cen- 
trifugal machine for eight to ten’ min- 
utes at the rate of 1,000 to 1,500 revolu- 
tions a minute. The pole or pipe is 
then taken out for further weather ecur- 
The great centrifugal 
the high 


speed extracts the water used in mixing 


ing or hardening. 
force exerted by revolving 
and creates a uniformity of density and 
strength of concrete impossible in the 
stamping, pressing, or other machine or 
hand processes now in use. 

Poles up to forty-six feet in length 
and sixteen inches in diameter have been 
regularly made, but the machines now 
building will inerease both dimensions 
if desired, and are adjustable to lesser 
dimensions. 

a 

Extensive Developments in Maine. 

The Penobseot Chemical Fibre Com- 
pany, Great Works, Me., recently se- 
eured control of power rights on the 
Penobscot at Orono, and the concrete 
dam for this development, which will 
be ultimately about 65,000 horsepower, 
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has been designed by Hardy S. Fergu- 
son, consulting engineer, of New York 
City. This year the company is build- 
ing the abutment and a 100-foot length 
of the dam. On June 1 the Aberthaw 
Construction Company started the con- 
the eight new concrete 
flumes at the main works. At the pres- 
ent time there are four flumes in oper- 
ation and the eight new ones will fur- 


struction of 


nish electric power for bleaching pu 

poses. 
ee 

A Unique Screw-Driver. 

The accompanying illustration shows 
a new which 
placed upon the market by the Benj: 
min Eleetrie Manufacturing Company 
Chicago, Ill. In this serew-driver th 
surfaces between the and handk 


screw-driver has been 


cap 








BENJAMIN FRICTION-DRIVE 
SCREW-DRIVER. 

engage with the ordinary working pres 
sure used in driving the screw. The 
spring in the handle releases the fric 
tion the is withdrawn 
on the reverse movement, and the cap 
returns with the hand without with 
drawing the serew. Since the eap al 
ways rotates with the hand the latte: 


when pressure 


become echafed or blistered 
—___»<o—__—__ 

Hydroelectric Power from the Rhone 
elaborated fo 


does not 


A scheme has been 
using the Upper Rhone for power pur 
poses. A reservoir is to be constructed 
at Genissiat with a capacity of 11,000 
100,000 
The cur 


pressure 


million gallons from which 
horsepower will be obtainable. 
rent will be transmitted at a 


of 120,000 volts. 
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COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 
the second hearing in its investigation of the surface street- 
transfer question the Public Service Commission, First Dis- 
inounced that it would adopt an order directing the sur- 


fac reet railway companies in New York City to re-establish 
tr s at practically all points where they were abandoned. 
Tl ompanies have until August 10 to establish a schedule of 
tra rs, and the commission adjourned its hearings until August 
16 
Long Acre Light & Power Company has asked the Commis- 
sio x permission to issue bonds to the amount of $10,000,000. 
Th onds proposed will bear interest at five per cent, and will 
rul r fifty years. The Empire Trust Company, of New York 
Cit < named as trustee under the proposed mortgage. The Com- 
m recently denied the original application to issue stock of 
$1) 1.000 and bonds of $50,000,000. 
ans for the reorganization of the Twenty-eighth and Twenty- 
nit Street Crosstown Railroad Company were made public at the 
P) Service Commission’s offices. Details provide for the issu- 
an f capital stock amounting to $500,000, with bonds of $1,000,000, 
w! tozether, will equal one-half of the present outstanding capi- 
ta ion. It is proposed that not less than $751,000 of the new 
sé ‘ities shall be sold to the Third Avenue Railway Company, the 
ne company organized to take over the Third Avenue Railroad 
sy m which will operate the Crosstown Company. The applica- 
tion wes submitted by a committee of bondholders, which consisted 


of John W. Hamer, Horace A. Doan, A. Merrit Taylor, W. C. Hep- 
penheimer and Charles E. Loxley. 


COMMISSION NEWS FROM WASHINGTON. 
(Specia! Correspondence.) 


The hearing of the Bell Telephone Company regarding service 
en in Lewis County, was held by the Public Service Commission 


on July 20. The complaint sets forth that the Bell Telephone 
Company refuses to allow the subscribers of an independent com: 
pany to obtain connection with Winlock, Chehalis or Morton, and 
as a result the subscribers of the independent line have no long- 
distance connection whatever. 

Commissioner Jesse S. Jones states that this case will bring 
up squarely before the Commission the question of the rights of the 


Commission to order physical connections between rival but non- 
competitive telephone companies. In the complaint lodged by the 
citizens of Silver Creek, where the independent company is located, 
it is charged that at one time they were able to secure service with 
the Bell company at Winlock and Chehalis and that they were 


able to reach Tacoma by long-distance from Morton, having a con- 
nection with the small independent companies, running west from 
the latter place. 


However, the Bell company, it is alleged, has ordered the inde- 
pendent company operating out of Morton to cease doing business 
with the Silver Creek company, and the company has complied. 
As a result Silver Creek is now unable to reach Tacoma in that 
direction, and being cut off at Winlock and Chehalis, the sub- 
scribers are unable to reach any outside point with which they do 
! have direct connection. It is predicted that this case will go 
( ct to the Supreme Court for the reason that it involves the 
question as to the extent of the powers of the Commission. 


LIGHTING AND POWER. 
(Special Correspondence.) 
SYRACUSE, KANS.—This city is to install a new electric light 


s tem. P. 
ARLINGTON, S. D.—George Johnson will install an electric 
licht system, Cc 


GROVE, OKLA.—This city has voted $35,000 in electric light 
and waterworks bonds. 7 

VAN HORNE, IOWA.—The electric light plant was burned 
with a loss exceeding $14,000. 

VALDEZ, ALASKA.—Plans are under way for installing elecri- 
city at the Cliff mine near here. 

ENTERPRISE, ORE.—The Enterprise Electric Company, has 
been incorporated for $50,000. 

MINNEOTA, MINN.—The installation of an electric light plant 
to cost $10,000 is being agitated. C. 

WAUPUN, WIS.—A campaign has been started for the instal- 
lation of ornamental curb lights. C. 

PLANKINTON, S. D.—W. A. Kurtz, of Wolsey, has applied 
for an electric light franchise here. P. 


FORT MADISON, IOWA.—Business men are planning the in- 
stallation of four blocks of White Way. C. 

JACKSON, CAL.—Articles of incorporation of the Mokelumne 
River Power Company have been filed. 

MINNEAPOLIS, KANS.—This city has voted $15,000 in bonds 
for an electric light and waterworks plant. r’. 

VAN HORNE, IOWA.—It is proposed to take a vcte on estab- 
lishing a municipal electric light and power plant. C. 

DELAND, ILL.—I. C. Bowsher has been granted a twenty-year 


franchise to operate an electric light plant. Z. 
CLARENDON, TEX.—The Clarendon Light & Power Company 
has been chartered with a capital stock of $25,000. r. 


LIBERTY, TEX.—The Liberty Light & Power Company has 
purchased the machinery for an electric light plant. P. 
LENA, ILL.—The Lena Electric Light & Power Company has 


increased its capital stock from $12,000 to $20,000. Z. 
PALMYRA, ILL.—Henry W. Mandle of Virden, Ill., has pur- 
chased the electric light plant here from C. L. Gates. Z. 
SPRINGFIELD, MO.—The Federal Light & Traction Company 
is preparing plans to double the capacity of its plant. r’. 
BRYAN, TEX.—This city will vote on a bond issue of $20.000, 
part of which is to go for improving electric light plant. P. 


SUMNER, ILL.—A franchise to operate an electric light plant 
has been granted Edwin A. Dreiman by the City Council. Z. 

BELOIT, WIS.—The plant of the North Freedom Electric Light 
Company has been purchased by O. J. Nelson and A. H. Voeck. 

MANDAN, N. D—The contract for the construction of a 
power plant to cost $74,000 was let to G. W. Haggart, Fargo, N. 
D. . 

BROWNS VALLEY, MINN.—A vote will be taken July 25 on 
issuing bonds for $10,000 for the installation of an electric light 
plant. Y 

MOBRIDGE, S. D.—The Mobridge Electric Light, Power & Heat- 
ing Company has started the construction of a light and power 
plant. f C. 
MORA, MINN.—A franchise has been granted to the Eastern 
Minnesota Electric Light & Power Company to furnish electric 
light and power. , 

OROVILLE, CAL.-—The Sacramento Valley Power Company is 
planniog an extension of its system to Oroville and other towns in 
the Sacramento Valley. 

LEWISTON, IDA.—An extensive power plant is being built 
on the North Fork near here and also one at the mouth of Whiskey 
Creek on Orofino Creek. 

PHOENIX, ARIZ.—The United States Reclamation Service 
has been granted a franchise for a power line through the corpora- 
tion limits of Tempe, Ariz. 

REDDING. CAL.—The Northern California Power Company is 
extending its lines from this city to Kennett. A new substation 
will be erected at Kennett. A. 

LOS ANGELES, CAL.—An electric lighting system is being 
installed in Lawndale, the tract recently opened by the Guy M. 
Rush Company of this place. 

CHICO, CAL.—The Great Western Power Company has pur- 
chased for $30,000, a large tract of land near here. A large power 
dam will probably be erected. 

ST. NAZIANZ, WIS.—This village, as well as Gato and White- 
law, will be supplied with electric light and power by the Oslo 
Dam Electric Light Company. C. 

SHEBOYGAN, WIS.—The Sheboygan Railway & Electric Com 
pany announces that it proposes to furnish electric light and power 
to the village of Sheboygan Falls. 

PASADENA, CAL.—This city has awarded a contract to the 
Westinghouse Electric & Manufacturing Company, for one steam- 
turbine unit for the municipal plant. A. 

EASTHAMPTON, MASS.—Construction work on an electric 
line has been started between here and Southampton and electric 
service will be supplied in a short time. 

LITTLE FALLS, MINN.—tThe American Engineering & Con- 
struction Company, Cleveland, O., has applied for a franchise to 
install an electric light and power plant. C. 

MINNEAPOLIS, MINN.—The City Councils of Minneapolis 
and St. Paul will promote a corporation to control the power to 
be furnished by the new federal dam. C. 

VANCOUVER, WASH.—The local plant of the Portland Rail- 
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way, Light & Power Company, which was destroyed by fire some 
time ago, is being rebuilt at a cost of $65,000. 


HACKETTSTOWN, N. J.—Clusters of four incandescent lamps 
are to be substituted for each of the are lamps now used in the 
city. The new installation will total 240 lamps. 

SAN FRANCISCO.—The Great Western Power Company 
closed a contract with the North Sacramento Land Company 
supply current for light and power at North Sacramento, Cal. 

ST. PAUL, MINN.—The Consumers’ Power Company, con- 
trolling the Northern Heating & Electric Company, will expend 
$10,000,000 in improving its several power plants in the state. C. 

SAN FRANCISCO, CAL.—The San Francisco Gas & Electric 
Company has had plans prepared for a new power plant. Bids will 
be called for at once. The estimated cost of building is $70,000. A. 

VALLEJO, CAL.—The Pacific Portland Cement Company has 
made application for a franchise for an electric lighting and power 
line along certain highways of Salano County near Vacaville, Cal. 


has 
to 


LOS ANGELES, CAL.—The Pacific Light & Power Company 
has been granted a franchise for a light and power line from the 


foothill district east of the city limits of Los Angeles to Pomona. 

FRESNO, CAL.—The San Joaquin Light & Power Company 
has let the contract for construction of a substation near Lemoore, 
Cal. The company is also building a new substation near the town 
of Clovis 

STRONGHURST, ILL.—M. F. Schierbaum, of Okawville, has 
purchased the electric lighting plant of Steele Brothers. The new 
owner will have a ten-year contract for electrically lighting the city 
streets. Z. 

MANCHESTER, CONN.—Cheney Brothers, through their sub- 
sidiary the South Manchester Light & Power Company, 
have bought the interests of the Manchester Light & Power Com- 
pany 


company, 


MINNEAPOLIS, MINN.—The Council is considering the ques- 
tion of installing a system of 150 incandescent electric lights, to 
be operated by power from the garbage crematory, at a cost of 
$50,000 C. 

SAN DIEGO, CAL.—The San Diego Consolidated Gas & Elec- 
tric Company is spending about $75,000 in laying underground 


conduits for light 
of this place 

STOCKTON, CAL.—The Santa Fe Railroad will install an elec- 
tric lighting and power system at Riverbank, Cal., its new terminal, 
thirty miles from Stockton. New shops of the company will be lo- 
cated at this point 

PORTLAND, ME.—The Consolidated Electric Light & Power 
Company, of Portland, is building a line from Windham to Dunstan 
Corner and will furnish the Portland railroad with power, and the 
village with lights 

PENDLETON, 


telephone and street railway wires in the streets 


ORE 
the 


been 


-A complete power and generating plant 
will be installed in new State Insane Hospital to be erected 
here. Plans have prepared by the state architect, W. C. 
Knighton, of Salem A. 
TUCSON, ARIZ.—H. A. Smith of this city will build a large 
power plant near Noria, Sonora, Mex. The plant will supply power 
for mine and smelter operation in the district, as well as for light- 


ing the town of Llano. A. 
NASHVILLE, TENN.—Ornamental lights are being installed 
on the main streets here. A committee from the Board of Trade 


is working out a design for a large illuminated sign to be placed 
at the railway terminal. 

QUINCY, ILL.—Contract for the installation of 118 ornamental 
lighting standards with five tungsten lamps each has been let by 
the Chamber of Commerce to the J. W. Turner Construction Com- 
pany of Des Moines, Iowa Z. 

MONTGOMERY, ALA.—The Industries Light & Power Com- 
pany, which has a paid in capital of $12,500, has filed its papers 
of incorporation. The incorporators are Benjamin Russell, J. H. 
Henderson and O. C. Thomas. 

FT. WORTH, TEX.—The electric power plant and its wires, 
poles and franchise, has been sold to the J. R. Nutt Light & Power 
Company, a Cleveland syndicate which owns the light plant and 
other properties here, for $250,000 

TIOGA, TEX 4 proposition to install an electric light plant, 
which was presented by L. A. Marshall to the Commercial Club 
was favorably looked upon. It is expected that the plant will 
be put in operation at an early date. 

NIAGARA FALLS, N. Y.—The Frontier Power Transmission 
Company has been incorporated by Cohn, Chormann & Franchott, 
attorneys, and others of Niagara Falls to generate electric power. 
The company is capitalized at $100,000. 

NEWBURG, MO.—An ordinance has been passed by the Board 
of Aldermen granting W. N. Schwaebe and E. Spralding the right to 
maintain and operate an electric-light system in this city. The 
franchise given is for a term of twenty years. 

NEW CUMBERLAND, O.—The Hancock Electric Company has 
been organized to construct and operate a power plant. The cap- 
ital stock is $12,000 and the incorporators are John F. Flood, Harry 
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E. Armstrong, Nelson D. Miller, Samuel E. McCoy, 
Stewart, of Steubenville, O. 

McPHERSON, KANS.—The plant of the McPherson Light Com. 
pany has been completed, and the transmission of power to other 
towns is being considered. Canton, Galva, and Hillsboro are taking 
steps to secure electric power from the plant. 

RICHMOND, VA.—A charter has been issued to the Dan- 
ville Traction & Power Company of Danville, with a capital of 
$200,000 to $300,000. The company is empowered to operate a 
street railway and power company in Danville. 

ALTON, ILL.—The mayor has appointed a committee consist- 
ing of J. P. Callagahan, Peter Guertler, F. E. Johnson and Orland 
Hemphill to devise ways and means for furnishing the city with a 
municipal lighting plant before November 12, 1912. Zz. 

HARDWICK, VT.—A resolution has been passed by the vil- 
lage authorizing an expenditure of $65,000 for the purpose of in- 


Samuel G. 


stalling new machinery at the village electric light and power 
plant and the building of a water-storage reservoir. 
PORTLAND, ORE.—The Portland Railway Light & Power 


Company has asked permission to construct a high-tension power 
line across the Willamette River from the foot of Linn Avenue, 
Sellwood to a point south of Riverview Cemetery. 

EAST CHICAGO, IND.—The merchants of the cities of Est 
Chicago & Indiana Harbor contemplate installing a street-lighting 
system in the two cities. Literature on the subject is requested by 
the Civic and Industrial Committee of the Commercial Club. 

ASHTON, ILL.—A twenty-five-year franchise to operate an 
electric light plant has been granted the Oregon Light & Power 
Company. A transmission line from Brown’s Corners, branching 
from the line between Oregon and Franklin Grove will be built. Z 

BLOOMINGTON, ILL.—Because of the demand for increased 
installation of ornamental lights Seth S. Noble, superintendent of 
water and light has recommended to the City Council the pur- 
chase of additional machinery for the municipal lighting plant. Z. 

KINGMAN, ARIZ.—J. H. Hays and Robert S. Waters will in- 
stall a hydroelectric plant on Trout Creek in the eastern part of 
Mohave County, Ariz. The power will be transmitted to mining 
districts in that section and used to operate machinery of the 
mills. D 

BISBEE, ARIZ—The holdings of the Bisbee Light & Power 
Company of Bisbee, Ariz., were recently sold at foreclosure to sat- 
isfy a mortgage held by the Los Angeles Trust Company of Los 





Angeles, Cal. The purchaser was W. J. Ainsworth of West 
Union, lowa, and the consideration was $30,000. D 


PARRAL, N. M.—wWork on the Conchos dam near the town 
of Santa Rosalia is being pushed, and it is expected that it will 
be finished before another year. The electric lighting men and 
the mining men of this district are considering a proposition to 
obtain power from the Conches River Irrigation project. 

ABERDEEN, WASH.—After an outlay of nearly $75,000, power 
station No. 2, to be run in connection with the Grays Harbor Power 
& Lighting station No. 1, is ready for operation. The new station 
will connect with the dredger of the Tacoma company, which has 
the contract-to fill the tidelands in the western part of the city. 

LOS ANGELES, CAL.—The Mount Shasta Power Company has 
commenced construction of a seven-mile power tunnel from Big 
Bend, on the Pitt River, to the other side of the hills, where a power 
plant will be installed to be operated by this flow. The tunnel wil’ 
be nineteen feet high and twelve feet wide, and will be the longest 
for such service in California. A. 

FRESNO, CAL.—The current will be turned on in the Bakers 
field main line of the San Joaquin Light & Power Company in a 
short time. This will supply the West Side oil fields and many 
other places in the lower end of the San Joaquin Valley. The 
substation at McKittrick is almost completed and this town and 
the town of Reward are being wired. 

SUTTER CREEK, CAL.—A new power line from Electra to 
Sutter Creek, a distance of twelve miles, is now in course of con 
struction by the Pacific Gas & Electric Company, the change being 
caused by the greatly increased amount of power being used at 
the mines along the Lodge. It is estimated that the improvement 
will involve an expenditure of about $25,000. 

McLEAN, ILL.—J. H. Baker of McLean and B. F. Baker of Le 
Roy have purchased the property of the Palmer-Darnall Electric 
Company, the headquarters of which are at McLean. The com 
pany operates exchanges at Atlanta, McLean and Armington, and 
owns a humber of rural lines. The lines at Atlanta will be rebuilt 
and an attempt made at consolidation of the lines there. Z. 

NEWARK, N. J.—The contract for the installation of an elec- 
tric light and power plant in the department store of the W. V. 
Snyder Company has been awarded to George W. Fowler & Com- 
pany, a New York firm. Work will be commenced at once and 
it is expected that the plant will be completed by October. The 
plant will be used for heat and power as well as lighting. 

BISHOP, CAL.—The California-Nevada Power Company, of 
Goldfield, Nev., will construct a power line from Bishop, Cal., to 
San Bernardino, a distance of 240 miles. Surveys are now being 
made. The company has applied for franchises in San Bernardino 
and Riverside Counties, and plans to install power plants and sys- 














July 


tem to the extent of $300,000. Delos A. Chappell is president of 
the company. A. 
RIDDLESBURY, PA.—The Colonial Iron Company has placed 
an order with the General Electric Company for a centrifgul air 
ressor having a capacity of 20,500 cubic feet per minute at 
essure of thirteen to twenty-five pounds. This compressor will 
equipped with a constant-volume governor driven by a Curtis 
«team turbine of the condensing type. It is design ed for use in con- 
on with a blast furnace at the company’s plant here. 
»\SADENA, CAL.—This city will install a fiber-conduit sys- 
the electric lighting companies and a vitrified conduit for 


cou 





th telephone system. These will be the property of the city, the 
C nies paying a rental. The estimated cost is $45,000. The 
wi has been started. The city will install new bronze electrolier 


i e fixtures, each bearing eighty-candlepower incandescent 
ind spaced 100 feet apart. The estimated cost is $30,000. A. 
UFAULA, ALA.—The City Council of Eufaula has decided to 
the sum of $50,000 in the erection of a municipal lighting 
The location of the plant has not yet been determined upon, 


thoveh a plant will either be located on the site occupied by the 
la burned plant or in close proximity to the water works. The 
W on the new plant will begin within the near future, and will 


be mpleted as early as possible. In the meantime, a temporary 
d no has been installed. 

rIFFIN, O.—The Tiffin Electric Company, which controlled the 
r and electric light plants in this city, has been absorbed by 
Ohio Light & Power Company, the new concern organized by 
yndicate owning the Tiffin and several other plants. The con- 
jation was made for the purpose of uniting the properties so 
an issue of $1,500,000 worth of bonds could be secured. The 
mortgage covering this same has been placed in the hands of the 
kK kerbocker Trust Company of New York. 

LOCKPORT, N. Y.—The Frontier Power Transmission Com- 

which is capitalized at $100,000, has been incorporated by 
james S. Simmons, William P. Baker and Christian U. Widmer, 
all of Niagara Falls. The objects of the company are the manu- 
facture and distribution of electricity for both heat and power in 
Buffalo, Tonawanda and the town of Tonawanda, Erie County, and 
the cities of Niagara Falls, North Tonawanda, the village of LaSalle 
ind the town of Wheatfield, Niagara County. 

WHITMIRE, S. C.—The Glenn-Lowery Manufacturing Com- 
pany will abandon steam power and install an equipment of ma- 
hinery for driving its plant by electricity. It has closed a con- 
tract for the electricity to be furnished by the Whitmire trans- 
ission lines of the Southern Power Company, whose main offices 
are at Charlotte, N. C. The Glenn-Lowery mill operates 36,000 
ng spindles, 775 broad looms, 125 narrow looms and accompany- 
ing equipment, on the production of print cloth. It has 450 opera- 

es and will require 1,500 horsepower under the new arrange- 
ment, 

RED ROCK, N. M.—The installation of a large hydroelectric 
plant on tne Gila River near Red Rock is contemplated by Col. J. 
W. Carter, of Silver City, and associates. Engineers are making 
preliminary surveys with a view of locating a site for the proposed 
lant. Transmission lines will be built from the power station to 
the Mogollon mining district for supplying the energy for operat- 
ng the machinery of the mines and mills. Other transmission 
lines will also be constructed to Silver City and a number of towns 
nd industrial centers within a radius of about 100 miles of Red 
Rock. D. 
EUGENE, ORE.—The work of constructing the $200,000 hydro- 
electric plant on the McKenzie River has been completed after 
three years of work. The power plant, which is sixteen miles from 
Hhugene, takes its water from the McKenzie through a ditch four 
iles long, and generates 2,400 horsepower. The machinery con- 
sts of two 1,200-horsepower Pelton turbines and two generators. 
here are two substations and a transmission line which crosses 
oth the McKenzie and the Willamette River. The generators op- 
rate at 2,300 volts which is stepped up to 22,000 for transmission. 
rhe plant is municipally owned and operated. 

TOLEDO, O.—James Ashley, of Toledo, representing eastern 
ipital, has applied to the State Board of Public Works at Colum- 
is for a twenty-five-year contract for the use of the waste or 
urplus water of the Laramie and Grand reservoirs to be impounded 
nd used for generation of power to be used in furnishing current 
or a jiarge beet sugar plant at Defiance, O., and for other pur- 
oses. The lessees agree to put the state to no expense in get- 
ng the water and will pay $4,000 a year rental. The same capi- 
alists are interested in the new Toledo power plant. It is the 
ntention to erect power plants at each reservoir. H. 

JOHNSTOWN, PA.—Charters have been procured and surveys 
ade for the extension into Cambria County of the service lines 
f the large electric power plant located on the Juniata River, near 
Warriors’ Ridge, Huntingdon County. The Juniata Hydro-Electric 
Company’s plant is now supplying current in Altoona and at sev- 
‘ral points west of that city. The intention of the management of 
he central station is to offer current to the mining operations 
along the Pennsylvania Railroad. The present plans contemplate 
a service reaching to the mines at Nant-y-Glo, Twin Rocks, 
Vintondale, and Wehrum, or the Blacklick Branch of the Penn- 
Sylvania, 
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ELECTRIC RAILWAYS. 
(Special Correspondence.) 
BRANDON, MAN.—J. D. McGregor has applied for a fran- 


chise for a street railway. C. 
ROCHELLE, ILL.—The Amboy & Lee Center Electric Railway 
contemplates extending its line to Rochelle. Z. 


DULUTH, MINN.—The Council has passed an ordinance grant- 
ing a franchise to the Suburban Traction Company. C. 

IOWA CITY, IOWA.—The lowa City Electric Railway Company 
will shortly commence the construction of another line. Cc. 

RED OAK, IOWA.—Work is about to be commenced on the 
construction of an interruban line to Imogene to connect with the 
Wabash. C. 

CHICO, CAL.—The Northern Electric Railway Company has 
made application for a franchise for an electric railway along the 
streets of this town. 

MANKATO, MINN.—J. J. Cummings, Chicago, has acquired 
control of the Mankato Electric Traction Company and will install 
many improvements. C. 

SAN BERNARDINO, CAL.—The right of way for an electric 
railroad from Urbita Springs to Colton is being secured and con- 
struction will begin at once. 

PASADENA, CAL.—The work of electrifying the Southern Pa- 
cific line in this city, from the Colorado Street Station, Broadway, 
to Bellevue drive, is well under way. 

WOODLAND, CAL.—T. T. C. Gregory, president of the Vallejo 
& Northern Railroad Company, states that construction on the road 
will begin in a short time. A franchise has been granted. 

SACRAMENTO, CAL.—The Sacramento Electric, Gas & Rail- 
way Company is preparing to extend its street railway system 
through the suburbs to the east and southwest of the city. 

LEXINGTON, KY.—The Kentucky Traction & Terminal Com- 
pany has been incorporated with a capital of $2,500,000 by John 
Blair McAfee, Richard C. Stoll, J. M. Skaim, P. M. Chandler, J. 
W. Stoll and T. D. Murray. 

LIMA, O.—It is thought that the limited service between Lima 
aud Cleveland will be started by August 1, via Western Ohio and 
allied traction lines. This service will give the first through trains 
between Lima and Cleveland. H. 

PORTERVILLE, CAL.—As soon as the main power plant of 
the Tulare County Power Company is completed the construction 
of an electric railroad connecting Porterville, Lindsay and Tulare 
will be begun. Rights of way have already been secured. 

BURLINGAME, CAL.—A resolution has been passed by the 
Council, granting to the highest bidder a franchise for an electric 
line, to run from the Southern Pacific Station at Easton through 
the Easton additions into the foothill country at Burlingame. 

KEOKUK, IOWA.—The Interurban Railway Company is plan- 
ning the construction of an interurban railway between Keokuk, 
Quincy, Fort Madison, Warsaw, Hamilton, Carthage, Nauvoo, Niota 
and other towns in western Illinois. The estimated cost is 
$1,500,000. 

CHARLOTTE, N. C.—Work on the Chatham car line, which is 
being constructed by the Charlotte Rapid Transit Company, of which 
P. Chatham is president, is being pushed rapidly. Already the 
grading has been completed from the Country Club to the Seaboard 
Air Line tracks near the Monroe road. 

SACRAMENTO, CAL.—Funds have beer subscribed to the ex- 
tent of $20,000 by Yolo, Colusa, Glenn and ‘tehama Counties for 
the survey of the proposed road of the Sacramento Valley West 
Side Electric Railway, recently organized, from Woodland to Ken- 
nett, Cal. C. L. Donohue, of Willows, is president of this com- 
pany. A. 

DECATUR, ALA.—Citizens of Valhermoosa and Lacy Springs 
neighborhoods, in the eastern part of Morgan County, this state, 
are urgiug the building of an electric railway to that section from 
Decatur. The distance is about thirty miles, and it is understood 
that such an enterprise would receive many donations in the way 
of rights of way, etc. I. 

JACKSON, GA.—Rails for the interurban line which Captain 
W. F. Smith proposes to build from Indian Springs to Jackson, 
with branch lines to Griffin, to connect with the interurban line 
from Atlanta to Macon, are being hauled, and it is announced that 
the work on the line will begin within a short time. Practically all 
of the right of way for the line has been secured. I. 

SCOTTSBURG, IND.—John E. Greeley, recently appointed re- 
ceiver for the Indianapolis & Louisville Traction Company, has filed 
in the federal court a complete inventory of all the company’s 
property. It is stated that a rew company :s being organized to 
take over the property and operate the lines. Tle company oper- 
ates forty miles of track between Scottsburg and Seymour. Ss. 

QUINCY, ILL.—Promoters of the Quincy & Western Illinois 
Electric Company at a meeting at Keokuk, Iowa, decided to incor- 
porate with capital of $5,000 for the purpose of building an electric 
interurban railway between Quincy and Niota, Ill., with branches 
to Keokuk, Iowa, Warsaw, Nauvoo and Carthage. Henry Dayton of 
Quincy was elected president of the organization. Surveys will 
begin at once.  & 
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The survey of the proposed net work of 
Kentucky has been com- 


HENDERSON, KY 
traction lines out of tnis city to western 
pleted and the estimated cost placed at $3,000,000. Two-thirds of 
the right-of-way has been secured and the work of financing the 
enterprise is proceeding rapidly. The terminals of the three lines 
will be Uniontown, Providence and Owensboro. H. U. Wallace 
is chief engineer Ss. 

HALIFAX, N. S.—A survey is being made of the proposed elec- 
tric road from Lunenburg to Riverport, Nova Scotia. Upon com- 
pletion of the survey the county authorities will take action, and, 
will provide the part of the cost to be borne by the 
road will be twelve miles in length, with a spur 
Park Creek. The cars will probably be run by a 
storage The road will be owned and operated by a pri- 
vate company T. G. Nichol, of Mahone Bay, Nova Scotia, is the 
promoter 

HILLSBORO, TEX.—tThe citizens of Hillsboro and adjacent 
territory have accepted a proposition offered by the Southern Trac- 
tion Company to construct an interurban electric railway through 
here, the proposed line to run from Dallas to Waco. The proposi- 
tion provides that preferred stock of the company to the amount of 
$75,000 shall be subscribed and the right of way from a point in 
the northwestern portion of Hill County through tne county to a 
point south of Abbott, including a franchise through the town of 
Hillsboro be donated J. F. Strickland, of Dallas, is president. 

TERRE HAUTE, IND.—The Terre Haute, Indianapolis & East 
ern Traction Company has placed an order with the General Elec- 
tric Company for two 300-kilowatt rotary converters, fifteen 100- 
kilovolt-ampere transformers and a switchboard. The rotary con- 
verters and six of the transformers will be installed in the May- 
wood substation. Six of the transformers will be installed in the 
Mooresville and three in the Martinsville substation. 
The transformers are oil-cooled, twenty-five-cycle units, 33,000 volts 
primary and 390 volts secondary and are provided with fifty per 
cent starting taps on the secondary 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 


iIND.—The 


if satisfactory, 
county The 
extending to 
battery 


substation 


Majenica Telephone Company has ob- 
here. 


Mr. ETNA, 
tained a franchise to operate 

JONESBORO, LA.—The Southern Telephone Company 
to reconstruct its telephone system. 

BERRIEN SPRINGS, MICH.—The Berrien Springs Telephone 
Company has been incorporated with a capital of $10,000. 

EMERY, TEX.—The Rains County Rural Telephone Company 
has been chartered with a capital of $2,000 

ALVA, OKLA.—The North Eaglechief Valley 
pany has just been incorporated by John F. Parsons and 

GRINNEL, I[OWA.-——The Interior Telephone Company is plan- 
ning the erection of a fireproof building, equipped with the latest 
improvements C. 

CENTRALIA, WASH—The Hanaford Skookum Telephone Com- 
pany has been incorporated with a capital of $1,500 by A. N. Bannse 
and W. L 

NAPOLEON, O.—The 
plant has been sold to W. L 
price was $21,100 

EMORY, TEX 
was incorporated 
B. F. Pippin, J. A 
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others. 


Eshom 
Telephone Company's 
The purchase 


Napoleon Home 
Parmenter of Lima, O. 


The Rains County Rural Telephone Company 
with a capital of $2,000. The incorporators are 
Amis and B. A. Carter. 

OAKESDALE, WASH.—The Oakesdale Home Telephone Com- 
pany was recently incorporated with a capital of $10,000 by A. G. 
Woodward, Edward Roberts and J. W. Martin. 

RED GRANITE, WIS.—The Red Granite Telephone Company 
has been incorporated with a capital of $4,000. The incorporators 
are Louis Lueck, F. W. Carley and William Bannermann. 

ASTORIA, ORE.—The Nehalem Valley Telephone Company 
has been incorporated with a capital of $2,500, to construct a sys- 
tem from this city to Elsie, Ore. James Jamison and J. C. Pope 
are the incorporators 

ALPINE, TEX.—W. Durritt, of San Marcos, Tex., has purchased 
the local and long distance exchange and equipment of the Alpine 
Telephone Company, the purchase price being $18,000, with an addi- 
tional $1,000 for equipment in transit. The former owners were 
J. E. Mills & Sons D. 

BRENHAM, TEX.—A new telephone line is to be erected be- 
tween Welcome and Bliebersville, and Brenham, a distance of 
fifteen miles. Officers of the constructing company are as fol- 
lows: C. Hohlt, president; H. W. Hohlt, vice-president: C. Luede- 
ker, secretary; H. Krueger, treasurer; H. Wittenben, pubchasing 
agent. 

AUSTIN, TEX.—It is announced by J. L. Hudson, of the Martin 
Telephone Company, that the telephone line being run into Austin 
via Round Mountain will be completed and put into operation by 
September 1. The Independent Telephone Company of this city will 
handle the Austin end of the line for long distance service. The 
Martin Telephone Company is arranging to furnish its customers 
interested in the cotton business with full daily reports of the cotton 
crop in its territory. D. 
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ELECTRICAL SECURITIES. 

Business as reflected in steel and copper reports is holding up 
well for this midsummer period. The tonnage of unfilled orders 
on the books of the United States Steel Corporation on July 1 
showed an increase of 247,871 tons. The monthly report of the 
Copper Producers’ Association showed a decrease of 8,000,000 
pounds in stocks of refined metal on hand on July 1, due to increased 
exports. A new record has been set in the sale of wire, and much 
structural steel is being ordered for railroad bridges. 

The Denver Gas & Electric Light Company, a merger of the 
Denver Gas & Electric, Lacombe Electric, and Denver Steam Heat. 
ing companies, has authorized an issue of $25,000,000 five-per-cent 
bonds, of which $8,000,000 are reserved to redeem bonds of the 
subsidiary concerns when due. 

The gross earnings of the Boston & Worcester Street Railway, 
Company for June were $57,220, a gain of 5.6 per cent over June 
last year. The gross earnings for the full fiscal year ended June 
30, were $615,451, a gain of $45,315, or about 8 per cent over the 
gross earnings for the twelve months ending June 30, 1910. 

DIVIDENDS. 

American District Telegraph Company of New Jersey; regula: 
quarterly dividend of one per cent, payable July 28 to stock o 
record July 18. 

American Light & Traction Company; regular quarterly div 
dends of two and one-half per cent in common stock and two an 
one-half per cent in cash on the common stock and one and on 
half per cent on the preferred stock, payable August 1 to stock o 
record July 17 

tinghamton Light, Heat & Power Company; regular quarter] 
dividends of one and one-half per cent on the preferred stock and 
three-quarters of one per cent on the common stock, payable Jul 
15 to stock of record June 30. 

Commonwealth Edison Company; regular 
of one and three-quarters per cent, payable August 1 
record July 15. 

Electric Company of America; regular semiannual dividend o 
three and one-half per cent, payable August 3 to stock of record 
July 22. 

Electric Bond & Share Company; regular quarterly dividend 
of one and three-quarters per cent on the preferred and two per 
rent on the common stocks: the preferred dividend payable August 
1 to stock of record July 20; the common dividend payable 
July 15 to stock of record July 13. 

J. G. White & Company, incorporated; regular quarterly divi 
dend of one and one-half per cent on the preferred stock, payabl 
August 1 to stockholders of record July 20. 

CLOSING BID PRICES FOR ELECTRICAL SECURITIES ON THE LEADING EX 
CHANGES AS COMPARED WITH THE PREVIOUS WEEK. 
NEW YORK. 


quarterly dividend 
to stock o 


. July 1 
Allis-Chalmers common one oe 8 
Allis-Chalmers preferred ...... ‘ seenwn- 2814 
Amalgamated Copper pened wee a 68% 69% 
Bee Tee By GOB co cecccccocssvcscscese ee *78 *78 
Ammerecees Tet. B Tb. ccccccccssvcscoes ip eww penien : 138% 
Brooklyn Rapid Transit rrer eT TT eee : 82% 
General Electri . 514, 163 
Interborough-Metropolitan common 1 17% 
Interborough-Metropolitan preferred .... § 50 
129 
88 
Mackay Companies (Postal 73% 
Manhattan Elevated . 135 135 
Metropolitan Street Railway . .. on *18 
New York & New Jersey Telephone ; e900 : 103 
Pacific Tel. & Tel _ i, 47% 
U. S. Steel common sexvesrusnevnasescuné 7 784% 


Steel preferred eocces ose 118 


ul. § 
Western Union see 
Westinghouse common 
Westinghouse preferred 


79% 
764 


*111 


*Last price quoted 


7. July 10 
American Tel. & ¢ 138% 
Edison Elec. Illuminating re ‘ 281 
General Electric . nenxeses . 161% 160 
Massachusetts Electric common : 
Massachusetts Electric preferred 
New England Telephone 
Western Tel. & Tel. common 
Western Tel. & Tel. preferred 


PHILADELPHIA. 


American Railways 

Electric Company of America 
Electric Storage Battery common 
Electric Storage Battery preferred 
Philadelphia Electric 

Philadelphia Rapid Transit 
Philadelphia Traction 

Union Traction 


Chicago Railways, Series 1 
Chicago Railways, Series 2 
Chicago Subway 

Chicago Telephone 
Commonwealth Edison 
Metropolitan Elevated common 
Metropolitan Elevated preferred 
National Carbon common 
National Carbon perferred 
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PERSONAL MENTION. 

J. B. BUNDY, of Carbondale, O., has been appointed chief audi- 
tor of the Ohio & Mississippi Valley Telephone Company, succeeding 
4. A. Wicks, resigned. 

‘AMES H. WISE, hydraulic engineer with F. G. Baum & Com- 

of San Francisco, Cal., has been appointed assistant general 
wnager of the Pacific Gas & Electric Company. 

GEORGE M. BENNETT has resigned his position as president 

the Urbana, lll., Commercial Club to devote his entire time 

s duties as president of the Kankakee-Urbana Traction Com- 


CLARENCE MACKAY, president of the Commercial Cable 
any, sailed for Europe, on July 11, on board the Kaiser Wil- 
{[. While abroad he will inspect the European stations of 
ympany. 

SL. NAPTHALY, chief engineer and general manager of the 

tral California Traction Company, has resigned to take charge 

plants of the Great Western Power Company in California. 

vill be sueceeded by Harry A. Mitchell, formerly secretary, 
offices at San Francisco, Cal. 

HARLES RUFFNER, formerly of Palmyra, Mo., who has been 

arge of the Utah district of the Telluride Power Company, 
een appointed engineer for the North American Company, 
headquarters in St. Louis, to direct the building of the power 
mission line from Keokuk, Iowa, to St. Louis. 

\W. L. Arnold, of the Arnold Company, which owns the Elgin- 
dere Electric Railroad, has resigned his position as general 
iger of the road, effective August 1. He will be succeeded by 
Downs of Chicago, who will combine the duties of superin- 

ent and general manager, also succeeding W. A. Russell, re- 

] 

[AMES D. MORTIMER, general manager of the Milwaukee 

ric Railway & Light Company, has been elected vice-president 

Union Electric Light & Power Company, of St. Louis, suc- 

ing James Campbell, president of the North American and 

1ukee Companies. It is rumored that Mr. Mortimer will per- 

ently succeed President Alten S. Miller of the St. Louis cor- 
on. 

PHILLIP E. SCHILLING, who for several years has been con- 

d with the accounting department of the Toledo Railways & 

Company, has been promoted to chief clerk of the depart- 
taking the place of A. J. Lamb, who recently died. Mr. 
ling was in the employ of the oid Toledo Gas, Electric & 
ing Company previous to its absorption by the Toledo Rail- 

s & Light Company in 1907. 

MASON B. STARRING, president of the Northwestern Ele- 
vated Railway Company, has been elected president of the Chicago 
& Oak Park Electric Railway Company, succeeding the late Clar- 
ence B. Knight. Mr. Starring was formerly general manager of 

Chicago City Railway Company, and left that corporation to 
go with the Northwestern Elevated. He is more or less in touch 
with the plans for the merger of the surface railway and elevated 
roads, concerning waich there has been so much publicity lately, 
and his selection as head of the Chicago & Oak Park system unifies 
the two managements so that the details of the two roads as re- 
lated to the merger may be worked out very satisfactorily. 

\{LONZO PAWLING, president and treasurer of the Pawling 
& Harnischfeger Company, Milwaukee, Wis., and for many years 
a prominent figure in the machinery held, has disposed of his in- 
terests in the company and retired from business life. Mr. Paw- 
ling’s withdrawal from the business world will mean a distinct 
loss to the many friends he has made during his long and success- 

career as one of the foremost manufacturers of the middle 
west. The Pawling & Harnischfeger Company was founded by Mr. 
Pawling and Henry Harnischfeger in Decemper, 1884. From a 

all beginning the concern has grown to huge proportions. Henry 
arnishchfeger becomes president and treasurer of the company; 

H. Hassenplug, vice-president; F. P. Breck, second vice-presi- 
ent, and S. H. Squier, secretary. There will be no changes in 

» policy of the company or in its organization other than that 


ven above. 
PROPOSALS. 
ENGINE-GENERATOR SETS.—The Board of Supervisors at 
; Angeles, Cal., will receive bids until August 31 for furnishing 
nd installing two engine-generator sets in the Hall of Records. 
Plans and specifications may be obtained from the office of Hud- 
1 & Munsell, Los Angeles. A. 


WIRING.—The office of the Supervising Architect, Washington, 
I C., will receive sealed bids for doing electrical work in con- 
tection with the construction and remodeling of post offices in 
following places; bids closing on the dates given below: 
Work. Date. 
ing, conduits and fixtures.. 
iring, conduits and fixtures. . 
ring, conduits and fixtures. . 
lring and conduits......... 
ring, conduits and fixtures 
‘\iring and conduits 
iring, conduits and fixtures. ..Massillon, ktddedk tue tandewunae tan August 16 
_ Drawings and specifications may be obtained from the custo- 
cian at the post-office site or at the office of the Supervising Archi- 


tect 


Place. 
.Rock Springs, 
._Huron, S. D 

.Great Bend, 

Juneau, Alaska 
.Lebanon, cy... 
Richford, i st 14 
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LEGAL NOTES. 


CONTRACTS FOR EXCHANGE OF TRAFFIC BETWEEN 
TELEPHONE COMPANIES.—In a suit by the Home Telephone Com- 
pany to enforce a contract made with the Sarcoxie Light & Tele- 
phone Company, the Supreme Court of Missouri has decided that 
a contract for exclusive exchange of traffic between points reached 
by the lines of the respective companies is not in violation of the 
statutes or public policy, since the contracting parties were not 
competing companies. The case was dismissed by the lower court 
but has now been remanded for trial. The Sarcoxie Company was, 
after the agreement, absorbed by the Missouri & Kansas Telephone 
Company, and proceeded to divert all of its traffic to the lines of 
that company. The Home Telephone Company asks for 10,000 dam- 
ages and an injunction restraining the defendant from breach of 
contract. 

TAXING FRANCHISES OF PUBLIC-SERVICE CORPORA- 
TIONS IN CALIFORNIA.—By a decision of the California State 
Supreme Court, an important precedent is set in granting an indi- 
vidual county the right and authority, under law, to tax public- 
service franchises granted by the state. This decision has resulted 
from the taxing, by Los Angeles County, of the franchises given 
to the Western Union and Postal Telegraph Companies. An as- 
sessment was levied by County Assessor Hopkins against the for- 
mer corporation for the year ending June 30, 1908, for $50,000 on 
its “franchise granted by the State of California to use the public 
highways of the City of Los Angeles,” the rate applicable to the 
property making a tax of $520. Upon the failure of the company 
to liquidate the assessment, legal means were taken to compel 
payment; accordingly the Western Union Company brought action 
to enjoin the assessor from selling its property to satisfy the tax, 
based on the ground that the assessment and tax were void. This 
claim was sustained by the Superior Court. Upon the appeal of 
the county, the Supreme Court in June reversed the decision of 
the lower court, and held that the act of July 24, 1866, conferred 
the privilege to construct, maintain and operate lines of telegraph 
over such roads as are public highways, but that the company is 
subject to the right of the state to charge and receive compensa- 
tion. As a basis for the decision the opinion 3ays: “It follows that 
the plaintiff's exclusive occupation of portion; of the streets of the 
city of Los Angeles without liability for compensation, to the ex- 
tent at least to which its system was constructed therein at the 
time of the adoption of section 536, civil code, and its right to such 
occupation, free of charge by the city, are based solely on the last 
named section, and that as to such occupation and right this sec- 
tion constitutes a grant in the nature of a franchise accepted by it, 
constituting property within this state and assessable in the county 
of Los Angeles. The claim of the plaintiff that taxation of this 
franchise is in any way taxation of its federal franchise is utterly 
without basis. The tax is solely on valuable property within this 
state—the right to the permanent and exclusive use of portions of 
the public streets of Los Angeles, free of compensation—a tax 
differing in no material way from one levied on its poles and wires 
located within such city. No other point is made against the 
validity of the assessment here involved.” 


INDUSTRIAL ITEMS. 

THE BOSTON INCANDESCENT LAMP COMPANY, Danvers, 
Mass., is distributing a booklet exploiting “New England quality” 
goods. 

THE F. W. WAKEFIELD BRASS COMPANY, Vermilion, O., 
catalogs its standard universal lighting fixtures in a recent publica- 
tion. A large number of illustrations show the possibilities of the 
interchangeable Wakefield fixtures. 

H. TINSLEY & COMPANY, South Norwood, London, England, 
have issued bulletins on the Drysdale-Tinsley galvanometer, Dr. 
C. V. Drysdale’s non-inductive low-resistance standard shunts, the 
Weston normal cells and other pieces of laboratory apparatus. 

THE COLUMBIA INCANDESCENT LAMP COMPANY, Cleve- 
land, O., which has for the past nine years maintained sales offices 
at 2115-2117-2119 Locust Street, St. Louis, Mo., announces that these 
offices will, on September 1, be moved to the Equitable Building at 
Sixth and Locust Streets. 

THE METROPOLITAN ELECTRICAL SUPPLY COMPANY, 
Chicago, Ill., announces that it has taken the agency for the Ever- 
son Manufacturing Company’s vacuum-cleaning machines. Demon- 
strations of this machine are being made at the main store, 180 
West Lake Street, and the branch store, 62 East Jackson Boulevard. 

THE CHICAGO FUSE MANUFACTURING COMPANY, Chicago, 
Ill., has distributed a new circular on enclosed fuses and cutouts, 
a circular on conduit boxes and covers, and also a set of loose- 
leaf sheets. The different lines of goods manufactured by the 
company are shown in a very concise manner, and several new 
boxes just placed on the market are illustrated. 

THE BRIDGEPORT BRASS COMPANY, Bridgeport, Conn., pro- 
poses, in a recent folder, that railway companies install a section 
of “Phono-Electric” trolley wire in the hardest spot in their lines 
and carefully compare the wear on it with that of other sections. 
The folder, which is attractively prepared, shows at each corner a 
piece of wire tied in a knot, indicative of its great flexibility. 

THE ELECTRIC CONTROLLER & MANUFACTURING COM- 
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series of ar.icles on auto- 
control in the July number of Common Sense. 
Announcement is made by the compauy of the completion of 4@ 
new shop, which will so add to the facilities of the factory as to 
permit much quicker deliveries than were formerly possible. 

THE HAZARD MANUFACTURING COMPANY, Wilkes-Barre, 
Pa., is distributing among the trade a booklet describing its prin- 
insulated-wire products. The high quality of the company’s 
product is emphasized, and mention is made of the Penn New 
Code wire which was placed on the market May 1, 1911, to meet 
the new National Electrical Code rules. The main points of these 
new rules are given in the bouxiet. 

A. G. MceCLURE, 
New York, N. Y 
of lamp 
utilization in 


PANY follows the continuation of its 


matic magnetic 


cipal 


Second Street, 
manufacturers 
circular for 


Hundred and 
distribution to 
fixtures. conduit and cable, a 
campaigns directed egainst central station and the 
boards of trade of municipalities in favor of a tungsten cluster 
ornamental street-lighting system. Those interested in this matter 
may secure full information by a;.vlication to Mr. McClure 

THE AMERICAN SHIP WINDLASS COMPANY reports two 
notable orders just receive for Taylor stokers. The first is for 
twelve stokers for the New York Edison Company, making a total 
installation in the Waterside Station of Taylor stokers for 52,650 
horsepower of boilers. The for five Taylor stokers for 
the United States Gun These 


Naval 
stokers are to be used under Wilcox 


East Two 
prepared for 


228 
has 


posts, globes 


second is 
Factory at Washington, D. C 
300-horsepower Babcock & 
boilers 

THE 
moved from No. 2 
105 West Fortieth 
formerly occupied a part 
move was necessitated by 
turing Company and its increasing 
Manufacturing Company will occupy its 
new factory is completed next spring 
THE KELMAN ELECTRIC & MANUFACTURING COMPANY, 
Angeles, Cal., calls attention in a recent publication to the 
satisfactory service which the Kelman high-voltage oil switches 
and circuit breakers have given since their inception eight years 
ago Hand-operated, air or hydraulic and electrically operated 
units illustrated and described. The Kelman switching mech- 
anism of a pantograph arrangement, providing for two 
horizontal breaks deep down in the oil 

THE TOLEDO ELECTRIC WELDER COMPANY, Cincinnati, 

O., describes the process of spot welding in its May bulletin. In 
this device current at a low voltage passes through water-cooled 
copper contacts and through the parts to be welded. When the de- 
sired heat is obtained the parts are forced together by a hand or 
foot lever, making an extremely strong spot weld. Several illus- 
trations show test pieces which were, on the application of the ex- 
ternal force, torn apart outside the welded spots. 
THe KINETIC ENGINERING COMPANY, Philadelphia, Pa., 
reproduced in the shape of an advertising folder, a number 
recommendation regarding the Kinetic organ blower, 
source of air-pressure supply in connection with pipe- 
organs In order that the requirements of a large organ, and 
the methods by which the requirements are met, may be thorough- 
ly understood these points have been explained fully in the folder. 
Some of the points of superiority of the blower as taken up, are 
its extremely quiet running and the ease of installation. 

ARTHUR D. LITTLE, INC., Boston, Mass., has been selected 
to organize and direct an engineering department for the General 
Motors Company, of Detroit, Mich. D. T. Randall, the resident 
director, has been connected with the former organization for some 
years, and has had extended experience in engineering problems 
as well as in the equipment and direction of several testing labora- 
tories Mr. Randall formerly professor of mechanical engi- 
neering at the University of Illinois, and later was in charge of 
the fuel investigations and producer and gas-engine tests carried 
on by the United States Government. 

THE BRISTOL COMPANY, Waterbury, Conn., 
Bristol recording water-level gauges in its bulletin 


LORD ELECTRIC COMPANY, New York, N. Y., recently 

113 West Forticth Street to its new offices at No. 
Street, giving the entire building, of which it 
to the Lord Manufacturing Company. This 
the rapid growth of the Lord Manufac 
demands for space. The Lord 
present quarters until its 


Los 


are 


makes use 


has 
of letters of 


used as a 


was 


describes the 
No. 142, which 
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was recently distributed. These instruments are used for auto- 
matically and continuously recording the depth of water or other 
liquids in tanks, reservoirs, rivers or canals, and also the depth 
and rate of flow of water over wiers, and the volumes of liquids in 
tanks These instruments have an advantage over the float-type 
instrument as, owing to the use of air to transmit pressure to the 
recording medium, there is nothing to freeze. A number of sample 
seales are illustrated in the publication and several novel instances 
of the use of the recording instruments are cited. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y 
received an order from the Houston Lighting & Power Com- 
Houston, Texas, for a thirty-seven-panel switchboard. This 
switchboard will control one 3,000-kilowatt, one 2,500-kilowatt, one 
1,500-kilowatt and two 600-kilowatt generators, all 2,.300-volt, six 
cycle, three-phase machines. The switchboard will consist of fi 
generator, one biank-generator, four exciter, four station-auxilia 
two alternating-current rotary-converter, two direct-current rota 
converter, one synchronous motor, one direct-current generator, fi 
direct-current feeder, eight alternating-current feeder panels, a 
four blank panels for future circuits. All the alternating-currs 
panels are equipped with remote-control oil-break switches. 

THE WAGNER ELECTRIC MANUFACTURING COMPAN 
St. Louis, Mo., announces the formation of the Wagner Elect: 
Manufacturing Company, Limited, of Canada, with a capital sto 
of $50,000 fully paid. The Canadian corporation becomes the exc 
sive Canadian licensee under patents owned and controlled by t! 
St. Louis company, which nas granted exclusive manufacturing ar 
sales rights for the full output of the St. Louis company. Alfré 
Collyer, who for many years, as representative of Wagner interes 
in Canada is largely responsible for the volume of Wagner busine 
there, has been appointed manager of sales of the new compan 
The officers of the new company besides Mr. Collyer, are S. M 
Dodd, president; W. A. Layman, vice-president and general mana- 
ger; W. S. Thomas, treasurer. The previous headquarters of th¢ 
Wagner Electric Manufacturing Company in the Bell Telephor 
Building, Montreal, becomes the headquarters of the new compan 

—- 

THE UNITED STATES ELECTRIC COMPANY, New York, N 
Y., has, in its bulletin No. 502, published a number of rules which 
may be applied to railways making use of the telephone in train 
dispatching. In this set of eight rules especial stress is laid on 
the necessity of using the telephone for train dispatching only, 
and only by an employee on duty. Utmost care should be exercised, 
and it is of prime importance that the safe course should always be 
taken. Especial care should be exercised in the transmission of 
numbers, and any word about which there is the slightest doubt 
shou'd be spelled out. On calling, according to these rules, the 
operator’s presence should be announced by the word “Dispatcher,” 
giving the name of the station. The answering dispatcher will 
acknowledge by saying “Right” or “Cut Out.” The booklet, in ad 
dition to the rules, includes instructions for the use and care of 
telephone apparatus; all rules and instructions being printed on 
one side of the page only, for convenience in posting on a bulletin 
board. 


has 
pany, 


DATES AHEAT. 


Ohio Cedat 


Electric Light Association. Annual convention 
Point, O., July 25-28 


Indiana Electric Light Association. Annual convention, South 
Bend, Ind., August 23 and 24 

International Association of Municipal 
convention, St. Paul, Minn., September 12-15. 

International Municipal Congress and Exposition. 
September 18-3 

American Electrochemical Society. 
Toronto, Canada, September 21-23. 

Illuminating Engineering Society. 
Ill., September 25-27. 

American Mining Congress. 
cago, Ill., September 25-30. 

American Electric Railway 
Atlantic City, N. J., October 9-13. 

Association of Railway Electrical Engineers. 
tion, La Salle Hotel, Chicago, November 6-10. 


Electricians. Annual 
Chicago, II! 
Twentieth general meeting 
Annual convention, Chicago 
meeting, Ch 


Thirteentn annual 


Association. Annual convention 


Annual conver 


RECORD OF ELECTRICAL PATENTS. 





Issued (United States Patent Office) July 11, ro11. 


ELECTRIC-TROLLEY WHEEL. William H. Bean, Fern- 
dale, Pa. Filed Dec. 22, 1910. The wheel is in three parts, the 
central body portion and two flanged portions. The body part 
fits loosely on the axle 

997.280. ELECTRIC CONTROLLER. Arthur C. Eastwood, Cleve- 
land, Ohio, assignor to Electric Controller & Manufacturing Co., 
Cleveland, Ohio. Filed Sept. 24, 1910. Comprises a motor, a 
magnetically operated reverser therefor, a resistance, one or 
more switches having contacts connected to the resistance, 
means when the reverser is in its open position for connecting 
both ends of its operating winding to the same side of a 
source of supply when any of the resistance switches is closed. 


997,262. 


997,288. CONNECTING CIRCUIT FOR TELEPHONE EXCHANGES 
Everett D. Hall, New York, N. Y., assignor to Western Electri 
Co., New York, N. Y. Filed Dec. 8, 1910. Combined with tes 
terminals is a switch having a conductor adapted to connect 
with them, a pair of relays in the conductor governed by the 
electrical condition of the test terminals, a repeating coil con- 
trolled by one relay, and a battery for talking purposes and com- 
mon battery supervisory signal apparatus controlled by the 
other relay. 

997,295. SMOOTHING DEVICE. 
signor to Heany Fire-Proof Wire Co., New York, N. Y. 


Arthur Hofheimer, York, Pa., as 
Filed 
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Dec. 8, 1910. A wire-insulating device comprises a die, a support 
therefor consisting of an angular hood having upturned flanges 
its sides, and a burner located beneath the hood. 
298. TRANSMITTING APPARATUS FOR WIRELESS TELEG- 
"RAPHY. Guglielmo Marconi, London, England, assignor to 
Mareoni Wireless Telegraph Company of America, New York, 
. Y. Filed July 15, 1910. Consists of a battery of low resist- 
vnee. a condenser adapted to be charged thereby, a pair of ter- 
»inals connected to the condenser, an inductance in series with 
eondenser and terminals, means for rotating the terminals 
nd means operating at intervals bearing an integral ratio to 
; electrical time period of the circuit containing the con- 
ser and battery for bridging the gap between the terminals. 
ELECTRIC SWITCH. John Morse and Frederick Thomas 
in. Montreal, Quebec, Canada. Filed June 17, 1909. A knife- 
switch is provided with a bolt and locking means. 
ELECTROSTATIC SEPARATOR. Clarence Q. Payne, New 
N. Y. Filed March 15, 1911. Combined with a charging 
rode is a separating electrode formed of a series of con- 
ing disks, the edge faces of adjoining disks being separated. 
e are means for causing an electrical discharge through one 
trode to the other, and means for passing the material to 
separated through the region of discharge between the elec- 


at 


CIRCUIT-BREAKER. William M. Scott, Philadelphia, Pa. 
| May 25, 1910. Has a movable laminated-copper contact 
‘ber, an operating member therefor, an actuator, a roller 
n the operating member, a dog pivoted on the actuator and 
sting against the roller, and dog-actuating member pivoted 
he operating member and adapted to disengage the dog from 
roller. 

MAGNETIC SHIELDS FOR ELECTRIC MACHINES. 
rles H. Smoot, Chicago, Ill., assignor to Rateau Turbine Co., 


@ 
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997,460. INCANDESCENT-LAMP GUARD. William N. Matthews, 
St. Louis, Mo., assignor to W. N. Matthews & Brotker, St. Louis, 
Mo. Filed Jan. 11, 1909. Has a wire cage for inclosing the lamp 
bulb, a spacing ring and bottom guard for the lower end of 
the cage, which guard comprises two or more wires interlooped 
to form a center portion, and laterally projecting hooks to en- 
gage the spacing ring on the bottom of the cage. 

997,465. ELECTRIC HEATER. Frank P. Mies, Chicago, and James 
J. MeGerry, Edgewater, Ill. Filed Jan. 25, 1910. Comprises 
a fan having air-moving blades within a casing, an electric con- 
ductor wound about the blades and adapted to heat the air 
within the casing, a centrifugally operated switch for closing 
the circuit containing the heating conductor when the fan 
reaches a predetermined speed. 

997,467. ELECTRIC COOKER. Will Nichols, Denver, 
signor to one-half-to Adam F. Rexroad, Denver, Colo. Filed 
March 11, 1910. Comprises a disk having a recess therein, 
heating coils located within the recess, contact sockets lo- 
cated in the disk and connected with the coils, a portable 
eletrode adapted to be inserted in the contact sockets and 
connected in operative relation with the coils. 

997,475. INSULATED RAIL-JOINT. Peter G. Ten Eyck, Albany, 
N. Y. Filed April 12, 1909. Insulation is placed between and 
permanentiy attached throughout its entire length to both the 
fish plate and the holding plate. 

997,515. SIGNALING APPARATUS. Harry Shoemaker, Jersey 
City, N. J. Filed Nov. 15, 1910. In a wireless system having 
a source of high-frequency oscillations and an aerial there is a 
link circuit transferring energy from the high-frequency-oscilla- 
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8.—WIRELESS TRANSMITTER. 


Chicago, Ill. Filed Feb. 16, 1907. Renewed Nov. 23, 1910. The 
evolving armature has steel retaining bands and stationary 
m shields surrounding its end portions concentric therewith 
and acting to absorb the leakage field. 
STEREOSCOPIC APPARATUS. Homer Clyde Snook and 
Edwin W. Kelly, Philadelphia, Pa. Filed Aug. 2, 1910. Two view 
‘es containing incandescent lamps and the objects to be 
viewed are mounted on opposite sides of a set of adjustabie mir- 
rors and curtains. 
6. OZONIZER. Jan Steynis, New York, N. Y. Filed Sept. 15, 
1909. Contains a hollow electrode with external discharge sur- 
ces thereon at intervals and a cooling pipe within the elec- 
trode but insulated therefrom. 
TIME-RECORDER. Ernest E. Yaxley, Chicago, Ill., as- 
ignor to Monarch Telephone Manufacturing Co., Chicago, IIl. 
Filed Feb. 20, 1911. Includes an electromagnetically operated 
me-character adjusting mechanism. 
CIRCUIT-CONTROLLER. Arthur C. Livermore, Edgewood 
orough, Pa., assignor to Union Switch & Signal Co., Swissvale, 
1. Filed March 16, 1911. A controller for governing the cir- 
uit of a track-switch operating mechanism. 
997,496. KEY-SOCKET SWITCH MECHANISM. Harry J. Morey 
nd Fay A. Brogden, Syracuse, N. Y. Filed March 1, 1911. An 
andescent-iamp socket has a quick acting key switch. 


ELECTRIC INCANDESCENT LAMP. Hermann Carl Gus- 
iv Remane, Berlin, Germany, assignor to General Electric Co. 
led Oct. 3, 1905. An incandescent filament has a metallic 
ipport therefor permanently connected with it by means of 
1 enlarged portion of fused metal located at the extremity of 
e support and entirely surrounding the filament, the portion 
being of the same material as the support and being in the form 
of a smooth globule. 


ELECTRIC BRAKE. Joseph N. Mahoney, Wilkinsburg, 
and Walter M. Austin, Swissvale, Pa., assignors to Westing- 
house Air Brake Co., Pittsburg, Pa. Filed Aug. 29, 1908. A run- 
ning controller has a handle adapted to be moved in one direc- 
tion about one axis of rotation from its neutral position for run- 
hing and in the opposite direction about another axis of rotation 
for braking. 
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997,594.—TELEPHONE REPEATER. 
tion producer to the radiating conductor, the link circuit having 
inductance and substantially no capacity. 

997,516. RECEIVING APPARATUS. Harry Shoemaker, Jersey 
City, N.J. Original application filed Nov. 15, 1910. Divided and this 
application filed Jan. 12, 1911. An aerial receiving conductor has 
an inductance associated therewith, a tuned circuit including an 
inductance, and a conductively separate link circuit having coils 
closely inductively related respectively with each of the induc- 
tances, the link circuit having practically no capacity. 

997,520. CONTROLLER. Morris S. Towson, Cleveland, O. Filed 
May 19, 1909. In a motor-control system, a motor having a field 
winding consisting of two sets of independent coil sections, 
and a controller having means for connecting all the sections 
of two sets in series, for changing the sections of one set from 
series to series parallel, and for short circuiting different num- 
bers of the sections of the other set. 

997,563. ROTARY SNAP-SWITCH. Samuel Korf, Chicago, IIl1., as- 
signor to Wi-Ko Electric Co., Chicago, Ill. Filed June 6, 1910. 
Has a ratchet wheel of non-conducting material provided with 
a band of conducting material having projections corresponding 
with elongated teeth on the ratchet wheel, contact strips adapt- 
ed to simultaneously contact with two of the band projections, 
and means to rotate the ratchet wheel. 

997,564. ROTARY SNAP-SWITCH. Samuel Korf and Robert Witz, 
Chicago, Hl., assignors to Wi-Ko Electric Co., Chicago, Ill. Filed 
July 30, 1910. A lamp cluster has mounted on it a removable 
box containing the switch described above which is operated 
by a single pull chain. 

997,576. TROLLEY FOR ELECTRIC RAILWAYS. James H. Moun- 
tain, deceased, Terre Haute, Ind., by Laura Mountain, adminis- 
tratrix, Terre Haute, Ind. Filed March 31, 1911. Relates to a 
rotatable connection between the trolley harp and trolley pole. 

997,579. DYNAMO-ELECTRIC MACHINERY. Charles Algernon 
Parsons and A. Henry Law, Newcastle-upon-Tyne, England; said 
Law assignor to said Parsons. Filed July 9, 1909. Comprises 
an armature core, poles coacting with the core and separated 
therefrom by an air gap, electric conductors at least partially 
imbedded in the core and an auxiliary conductor electrically 
connected in parallel with each of the former conductors around 
the periphery and situated in the air gap. 
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ELECTRICAL REVIEW 
588. LAMP-SOCKET. Edward E. Taylor and David H. Elkins, 
Amesbury, Mass., assignors to William Gray, Amesbury, Mass. 
Filed August 11, 1910. Has a cylindrical cap flexibly secured 
over a porcelain shank containing the connecting wires so as 
to make the iamp mounting less rigid laterally. 
TELEPHONE REPEATER. Willard Anderson, Longdale, 
Okla. Filed Nov. 12, 1909. The repeater is placed in series 
in the circuit and works in both directions. It comprises two 
transmitters, two receivers disposed in operative juxtaposition 
to the transmitters and two induction coils, the transmitters 
being connected respectively with the primaries of the coils, 
the the primary and secondary of each coil being 
in connection, 
597. CURRENT-COLLECTOR OR TROLLEY. William Arter, 
Richmond Hill, N. Y. Filed Dec. 28, 1908. Comprises a rectan- 
gular frame, a contact roller journaled in its ends, vertically 
disposed plates mounted on the sides of the frame, a number 
of parallel, supplemental conductors, resilient arms secured 
to the plates and supporting the conductors, and supporting 
means for the frame 
LOCK FOR SOCKET SHELLS. Tonjes August Carl Both, 
York, N. Y., assignor to Ida S. Rosenheim, New York, 
Filed April 29, 1911. The cap is provided with a rota- 
table locking ring. Locking means secure the shell and locking 
ring together, the locking means having an engaging part 
mounted and exposed between the mouth of the cap and the 
mouth of the shell 
650. EXTENSIBLE 
Filed May 23, 1908 
telephone 
TELEGRAPHIC RECORDING APPARATUS. Thomas Mc- 
Clelland De Bingham, London, England. Filed July 1910. 
Light passes through a capillary tube which is connected with 
an electrolyte container. A photographic plate is arranged so 
as to receive impressions from light traveling through the 
meniscus in the tube, and through the microscope 
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59.—AUTOMATIC SWITCH 

ELECTRIC WATER-HEATER. Josef Henrik Hallberg, 
New York, N. Y. Filed Jan. 31, 1908. Water flows over a heat- 
ing element in a tube; means also being provided for regulating 
water flow and heat with one operation. 

TELEPHONY. George C. Cummins, Western Springs, Ill. 
Filed Oct. 14, 1909. A central-energy telephone system. 
ELECTRIC SWITCH. Claude William Denny, Kensington, 
London, England. Filed July 30, 1910. A self-contained auto- 
matic tumbler switch is provided with an electromagnet, which 
opens the switch in the event of an overload. 
THERMO-ELECTRIC CIRCUIT-BREAKER. Edward W. 
Leeper, Chicago, Ill., assignor to Frank B. Cook, Chicago, III. 
Filed May 28, 1904. Renewed Nov. 23, 1910. Combines a 
metallic resistance conductor, a toothed wheel threaded upon 
the conductor, a heat-susceptible material securing the wheel in 
place upon the conductor, under normal circuit conditions, and 
means for turning the wheel upon the conductor under abnormal 
circuit conditions, to operate a circuit controlling means. 
TREATMENT OF REFRACTORY MATERIALS. Ezechiel 
Weintraub, Schenectady, N. Y., assignor to General Electric 
Co. Filed Dec. 4, 1906. A process for electrically heating im- 
pure boron in a vacuum to drive off the impurities. 
TREATMENT OF REFRACTORY MATERIALS. Ezechiel 
Weintraub, Lynn, Mass., assignor to General Electric Co. Origi- 
nal application filed Dec. 4, 1906. Divided and this application 
filed Oct. 27, 1909. A process for melting a refractory body used 
as an anode for a mercury-vapor arc operating in hydrogen 
at low pressure. 

881. APPARATUS FOR THE TREATMENT OF REFRACTORY 
MATERIALS. Ezechiel Weintraub, Schenectady, N. Y., as- 
signor to General Electric Co. Original application filed Dec. 
4, 1906. Divided and this application filed Nov. 12, 1907. Re- 
newed Jan. 31, 1910. Apparatus for use in the process described 
in the foregoing patent 
ELECTRIC FURNACE. Ezechiel Weintraub, Lynn, Mass. 
assignor to General Electric Co. Original application filed July 
2, 1906. Divided and this application filed May 13, 1908. Re- 
newed Feb. 23, 1911. The metal is melted in vacuo. Means are 
provided for rendering conductive the space between the anode 
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and cathode to establish a heating arc and for concentrating 
the heating action of the arc on a limited portion of the anode. 


997,883. TREATMENT OF REFRACTORY MATERIALS. 


Ezechie] 


Weintraub, Schenectady, N. Y., assignor to General Electric Co, 


Filed July 2, 1906. Renewed Feb. 23, 1911. 


Embodies appara- 


tus carrying out the principle involved in the preceding patent. 


ELECTRIC 
Herman I. Blattle, Providence, R. I., 
Filed Dec. 27, 


997,897. 
ISM. 


to Paul Newman, Providence, R. I. 1909. 


RAILWAY-SWITCH-OPERATING MECHAN. 
assignor of one-half 


A sol- 


enoid magnet is pivotally hung and means are provided for en. 
gaging and acting upon the magnet core as the same moves 


outward from its shell to deflect its path of movemen' 


and 


throw the switch alternately in opposite directions each time 


the magnet is energized. 
by a passing car. 

997,916. ELECTRIC-WIRE SUPPORTER. Solomon Jeremiah: 
quoin, Ill. Filed Oct. 12, 1908. A split tubular shell, 
may be inserted in a hole, is expanded by a conical plug \ 
is drawn into position by a bolt. A collar screwed to the 
end of the bolt is arranged to hold an insulator. 

997,924. THERMO-ELECTRIC CIRCUIT-BREAKER. Edwa1 
Leeper, Chicago, Ill., assignor to Frank B. Cook, Chicas: 
Original application filed May 28, 1904. Divided and thi 
plication filed Dec. 14, 1906. Comprises a suitable suppo: 
electro-thermal switch carried by the support, a plunge 
setting the device to operative position, and a coil spring ag 
which the plunger is depressed when the apparatus is set 
coil spring being arranged to operate the plunger upon a 
mal electrical conditions in the device. 

997,926. CHANDELIER FOR GAS OR ELECTRIC LIGHT 
Charles A. Luther, Chicago, Ill. Filed April 12, 1910. A ; 
indirect fixture using gas mantle burners over an inverted 
glass dome and electric bracket lamps at the edge of the d 


PATENTS THAT HAVE EXPIRED. 
Following is a list of the electrical patents (issued by 
United States Patent Office) that expired July 17, 1911: 
522,964. MANUFACTURE . OF INCANDESCENT 
LAMPS. Henry D. Burnett, Lynn, and Samuel E. 
Swampscott, Mass. 
522,972. THERMOSTATIC ALARM. 
™ = 
522,986. 
TION. 
522,988. 
ALTERNATING INTO CONTINUOUS 
Kelly, Pittsfield, Mass. 
522,999. ELECTRICAL CONNECTION CORD. 
loch, Boston, Mass. 
523,007. ELECTRIC-LAMP 
Britain, Conn. 

523.019. 
Elihu Thomson, Swampscott, Mass. 

523,074. ELECTRIC SWITCH. Jesse F. Kester, Buffalo, N. Y 

523,104. ELECTRIC-RAILWAY SUPPLY SYSTEM. 
Butler, New York, N. Y. 

523,120 and 523,121. ELECTRIC SIGNALING APPARATUS. 
liam W. Hibbard, Rochester, N. Y. 

523,122. DIFFERENTIATING APPARATUS FOR ELECTRIC 
NALING SYSTEMS. 

523,123 and 523,124. ELECTRIC SIGNAL-BOX. 
bard, Rochester, N. Y. 

523,140. ELECTRIC MOTOR. 
Conn. 

523,144. ELECTRIC ARC LAMP. 

523,146. CONDUIT ELECTRIC 
Indianapolis, Ind. 

523,160. 
tol, Conn. 

523,164, 523,165 and 523,166. 
RAILWAYS. Edward H. Johnson, New York, N. Y. 
523,172. ELECTRIC-RAILWAY CROSSING INSULATOR. H 
B. Nichols and Frederick H. Lincoln, Philadelphia, Pa. 
523,204. INCANDESCENT ELECTRIC LAMP. 

New York, N. Y. 
523,264. MATERIAL FOR MAKING ELECTRIC-LIGHT 
MENTS. Gustave A. Cannot, London, England. 
523,271. CONDUIT ELECTRIC RAILWAY. John W. 
San Francisco, Cal. 

523,276. TELEPHONE 
Mechanicsburg, Pa. 

523.278. ELECTRIC RAIL 
Conn. 

523,384. BONDING JOINT FOR ELECTRIC RAILWAYS. An 
L. Johnson, Richmond, Va. 

523,305. INCANDESCENT ELECTRIC LAMP. 
Springfield, Mass. 

523,306. ELECTRIC RAILWAY. 

523.313. ELECTRIC-RAILWAY SYSTEM. 
Philadelphia, Pa. 

523,319. ELECTRICAL-CONDUCTOR FOR TROLLEYS. 
Eisenhuth, San Francisco, Cal. 
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